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Development of new In Mold Coating Method by applying Magnetic Induction Foaming Method
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Characteristics of polyurethane foam such as sound absorption depend on its inner porous structure. The porous
structure is composed of both a lot of bubbles (cell) and skeleton. Double layered porous absorbing material from
combination of different cell structure has wide band performance of sound absorption. In our paper, new foaming
technology for polyurethane foam was reported. It is named “Magnetic Induction Foaming (MIF)”. MIF is the method
of cell control using magnetic induction effect. It enable to make open cell structure along magnetic field direction. On
the other hand,” In Mold Coating (IMC)” is one of the methods of casting. In this method, surface treatment materials
are applied to the mold cavity in advance. Surface treatment is done simultaneously with molding because of
transcribing surface treatment material into the surface of molded object. In this paper, new method of making double
layered materials by using MIF and IMC in combination is developed. It is found that the polyurethane foam sample
made by using this MIF-IMC method has wide band performance of sound absorption experimentally.
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Fig.1  Schematic diagram of MIF process.
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Fig.2  Photographs of foams. (1) MIF sample, (2) sample
that mixed MR fluid and foamed in non-magnetic field,
(3) Side view of MIF sample (the appearance of elastic fiber
structure), and (4) View from magnetic field direction.
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Fig.3  Schematic diagrams of general IMC process. Fig.4  Schematic diagram of MIF-IMC process.
(1) initial state, (2) coating, (3) cast molding, and
(4) Demolded process.
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Fig.7 Photographs and Schematic diagram of
experimental setup. (1) electro magnet, and
(2) coordinate condition.
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Fig. 8

Photographs of MIF-IMC sample. (1)View from
top side of the sample (standard cell layer),
(2) view from bottom side of the sample (open cell layer),

(3) cross section view of the sample, (1-a) cells of point-ain -

the (1), (2-a) cells of point-a in the (2),
(2-b) cells of point-b in the (2).
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Fig.9  Sound absorption.
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Fig. 10 Air flow resistivity. “Standard cell layer” in this

figure means Fig.8 (1) side layer, and “Open cell layer”
means Fig.8 (2) side layer.
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