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Development of Door Module Carrier
Using Foam Molding Technology
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Summary

Recent imperative to cut CO, emissions and growing concern about higher prices of raw materials
have brought great needs for drastic weight reduction and material cost saving for automotive plastic
parts. Under such circumstances, a reduction of material usage by foaming technology draws attention
as a new approach to meet these requirements, in addition to the conventional thickness reduction
technique that uses high-strength and high-stiffness materials. The current foaming technology,
however, only allows limited application because of a significant decrease in mechanical properties.

We have developed an injection foam molding technology that uses super critical fluid as a foaming
agent in combination with the core-back process. Through this technology, a multi-layer cell
structure, which consists of a micro-cell surface layer that retains mechanical properties and a
highly-foamed light-weight core layer, is formed, enabling it to both maintain mechanical properties
and reduce materials significantly. A door module carrier molded by the use of this technology has

the potential for more than 22 % weight reduction.
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Fig.1 Door Module
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Fig.2 Concept of Multi Layer Cell Structure
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Fig.3 Outline of the Developed Injection Foam Molding
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Fig.5 SEM Image of the Surface Layer
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Fig.6 Cross Sections of the Foamed Samplel (a) Effect of
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Fig.7 Horizontal Section of the Foamed Sample
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Fig.8 Relationship between Relative Density and
Relative Flexural Strength

Table 1 Mechanical Properties of Foamed Sample

Relative density 0.875
Relative flexural strength 0.458
Relative flexural modulus 0.397
Relative energy absorption 2.186

1000

10 15 20
Displacement [mm]

Fig.9 Load-Displacement Curves in Weight Drop
Impact Test
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Fig.10 Relative Strength of Cutout Specimens from the
Foamed Door Module Carrier

Fig.11 Cross Section of Cutout Specimens from the

Foamed Door Module Carrier
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Fig.15 Results of Impact Test




