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Abstract: Various foam specimens were prepared using foam injection molding with core-back method to polypropylene/
glass fiber composite. Their mechanical properties and distribution of both foam cell and glass fiber were investigated.
As the density of specimen decreased, both mechanical strength and tensile modulus decreased due to the increased for-
mation of foam cell. However, the mechanical property was improved significantly by reinforcing with glass fiber. Uni-
form distribution of both foam cell and glass fiber was confirmed by X-ray CT and laser microscope. Foam injection
molding of polypropylene/glass fiber resulted in improvement of mechanical property by glass fiber reinforcement as well
as weight reducing by foaming.
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Full shotinjection Mold opening and foam expansion

Figure 1. Comparison of foam injection molding methods: (a) short
shot method; (b) core-back method."
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Table 1. Density Variation of PP Tensile Specimen Depending
on Injection and Core-back Condition

Density of specimen (g/cm®) 090 0.83 0.73 0.66 0.58
Injection distance (mm) 172 157 145 135 132
Full shot thickness (mm) 32 29 25 20 1.0
Core-back distance (mm) 0 03 07 12 22
Specimen thickness (mm) 32 32 32 32 32
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Figure 2. Tensile property variation depending on density and GF
content: (a) tensile strength; (b) tensile modulus.

Table 2. Mechanical Property Variation Depending on GF
Content at Density of 0.90 g/cm’

PP/ PP/ PP/

PP GF10% GF20% GF30%
Tensile strength (MPa) 32 42 55 61
Tensile modulus (MPa) 1600 2750 3680 4480
Flexural strength (MPa) 43 70 86 100

Flexural modulus (MPa) 1386 2550 3659 5031
Impact strength (kgf.cm/cm) 2.2 3.7 52 5.8

= rigos vs ®, %
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Figure 3. Flexural property variation depending on density and GF
content: (a) flexural strength; (b) flexural modulus.
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Figure 4. 1zod impact strength variation depending on density and
GF content.
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Figure 6. X-ray CT images of PP/GF20% flexural specimens: (a)
density 1.02 g/cm?; (b) density 0.89 g/cm’; (c) density 0.84 g/cm?;
(d) density 0.76 g/cm’; (e) density 0.69 g/cm’.
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Figure 7. Laser microscope images of PP impact specimens: (a)
density 0.79 g/cm?; (b) density 0.76 g/cm’; (c) density 0.71 g/cm’;
(d) density 0.65 g/cm’.
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Figure 8. Laser microscope images of PP/GF20% impact speci-
mens: (a) density 0.89 g/cm®; (b) density 0.84 g/cm’; (c) density
0.76 g/cm’®; (d) density 0.69 g/cm’.
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