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Summary

A foam injection molding technology was developed using super critical fluid as a physical foaming agent,
combined with a core-back process. This technology has been applied to production of vehicle parts. In
this time, in order to reduce the weight of highly specific and functional parts and produce higher sound
absorbance, materials were compounded with advancement of Mazda’s foaming technology: A crystal
nucleating agent of gelling property was added to a block polypropylene (PP) to form PP nanocrystals in a
As a result, the

cell size became highly smaller and the skin layer became thicker while the expansion ratio was the same.

cooling process of foam injection molding and utilize them as bubble nucleating agents.

This new method can maintain the drop impact property at conventional product’s level while improving
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flexural property.

In addition, the sound absorbance can be increased by creating nano-level fibrils in a

micro bubble structure by stretching cell walls in course of core-back operations.
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Fig. 1 Batch Foaming Apparatus

2.2 JAMMEDRERRER

FEBRIZIE TrexelfOMuCell® s 2 7 A & ## L 7235ton
BESHUEEE A L, @8U31E 4 vy o —h
OFAAL (70mm X 50mm, ERIIAE) ZEH L7, &
HEFOREX2.0mmE U, HHZETHICa TNy 7 8ifE
BiTole, a7 Ny 7 H%HOWEIE, 2.5mm (REIEMHER
1.25F%) &£12.0mm (FEVEREHE : 6£F) D2KkHEL L
(Fig. 2) .

N—Z T ABEA 7 v v 2 PPE AV, REIEANIEN,

HAZEMA U, fEaaAE =B E F U o4&
L, "= RL7ry 7PPE~ hY 7 2L LI-K
F5.0Wt% D~ AH —NoFE RIT47 L LT, A
MO5Wt%IZ 725 K D IR L CITAS A L,

35-ton MuCell® machine with core-back operation

Block PP pellet
+
Crystal nucleating agent 5.0wt% masterbatch

Foamed sample Dry-blend ratio 9:1

70 mm
—

Crystal nucleating agent 0.5wt%

a
somm The thickness was changed
from 2.0 to 2.5 and 12.0mm.
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Fig. 2 Schematic View of Injection Process
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Temperature : 140°C—120°C

Conventional homo PP Homo PP !mth
crystal nucleating agent

The crystal size was
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Fig. 3 Crystallization Behavior of Homo PP with/without
Crystal Nucleating Agent

Temperature : 120°C
Depression rate : 8.2MPa.”'s
Homo PP with

Conventional homo PP .
crystal nucleating agent

The cell size was reduced and
the cell density was increased.

The bubbles generated on

- the interface of spherocrystal.

Fig. 4 Foaming Behavior of Homo PP with/without
Crystal Nucleating Agent
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Table 1 Mechanical Properties of Foamed Samples

Properti Unit Conventional Block PP with
opertles block PP crystal nucleating agent
Bending | \p, 15.2 17.2
strength
Flexural MPa 694 915
modulus
Maximum |\ 1825 1947
force
Puncture |, 10.9 1.8
energy

FEMEOREER BB RILE NS L T DR 572
W, ARG CEiEEZ RN (Table 2) . %
DOFER, BEEEIIAIA ECIRIER%E 20 TRERLEIC
ZENTRNEEBZ DI, HWIRREOR FIZBIL T Z o
hEaWweEEZ 5,

Table 2 Crystallization Properties of Foamed Samples

Block PP with
crystal nucleating agent

Conventional

Properties Unit block PP

Crystallinity
(Melting calorie)

Jig 74.1 75.0
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Fig. 5 X-ray Computed Tomography Data of Foamed
Samples without Crystal Nucleating Agent
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Fig. 6 X-ray Computed Tomography Data of Foamed
Samples with Crystal Nucleating Agent
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Fig. 7 SEM Micrograph of Foamed Samples
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Fig. 8 Sound Absorption Properties of Foamed Samples
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