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Abstract: Foam injection molding was performed by adding a chemical blowing agent to PP to form a cell inside the
plastic specimen. Cell formation, cell density, and dimensions of the specimen were observed while changing the injection
temperature, injection speed, and back pressure of the heating cylinder. The higher the injection temperature, the better
the cell formation, and the formation of the cell was the best when the injection speed was the highest at the high injection
temperature. The cell density was very high when the back pressure in the heating cylinder of the injection molding machine
was low, however the generation of cells significantly decreased as the back pressure increased. In the case of foam injec-
tion molding using a chemical blowing agent, it was very important not only to prevent the generated gas from escaping
out of the mold during filling stage, but also to prevent it from escaping from the heating cylinder to the outside. The
dimensions of the foamed specimens were very stable regardless of cell density variations in various molding conditions.
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Figure 1. Specimen with delivery system for foam injection molding.
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Figure 2. Temperature setting of mold, nozzle and heating cylinder.

Table 1. Temperature Setting for Foam Injection Molding
Cylinder (C)

Hopper Nozzle (C)  Mold
(C)y A B C D E ()
145 155 165 165 165
50 165 175 185 185 185 30
185 195 205 205 205
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Table 2. Molding Condition for Foam Injection Molding

Molding condition Value

Injection temperature (C) 165 185 205
Injection speed (mm/s) 50 150 250

Screw rotation speed (RPM) 50 100 150

Back pressure (MPa) 2 5 10 15 20 30
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Figure 3. Dimension of specimen (A, B, C) and cross section loca-
tion (1, 2, 3) for cell observation.

Figure 4. Cross-section of specimen (165 C, 50 mm/s, 100 RPM,
10 MPa) (left); cell extraction image (right).
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Figure 5. Cross-sections of the specimen according to injection
speed at the injection temperature of 165 C.
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Figure 6. Cell density according to injection speed at the injection
temperature of 165 C.
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Figure 7. Dimension of specimen according to injection speed at
the injection temperature of 165 C.
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Figure 8. Cross-sections of the specimen according to injection
speed at the injection temperature of 185 C.
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Figure 9. Cell density according to injection speed at the injection

temperature of 185 C
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Figure 10. Dimension of specimen according to injection speed at
the injection temperature of 185 C.
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Figure 13. Dimension of specimen according to injection speed at
the injection temperature of 205 C.
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