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Development of Electromagnetic Shield Plastic using
Carbon Fiber Composite Material by Injection Molding
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Summary

In the Side-to-Rearward Sensing Radar interposed between the inside of a bumper and a car body,
leaking of transmitted radio reflected by the backside of the bumper to a road surface may cause a false
alarm. This time we developed a resin compound technology for enhancing dispersibility while suppress-
ing a fiber breakage during injection molding, using carbon-fiber reinforced resin. This development made
it possible to produce a sufficient electromagnetic shielding effect with a little fiber content by efficiently
forming an electric conduction network for the carbon fiber inside the resin. In addition, a low-cost weight
saving technology, which is superior to other technologies (metal, paint, etc.) offering equivalent perfor-

mance, was put into practice and applied to production vehicles.
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Ideal Electromagnetic Wave : Only in Radar
Electromagnetic Wave is Simple Form

Strong Electromagnetic Wave Leak
to Direction of Road Surface

Fig. 1 Electromagnetic Wave Leaked by Bumper
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Shield Cover

BRKT

II»Integration by ResinQl

Fig. 2 Electromagnetic Shield Cover Integrated BRKT
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Table 1 Target Value of Material Properties

tem Unit | Target
CF Content wt% <5
Electromagnetic Shielding Effect | dB >20
Elastic Modulus (80 “C) GPa | >1.1
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Fig. 3 Dispersibility of CF by Molding Conditions
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Fig. 4 Concept of CF Content Reduction
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Relationship of the Direction of Polarization
of a Transmitter Pulse, and the Resin Flow Direction

Fig. 5 Measuring Method of Electromagnetic Shielding
Effect
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Fig. 7 Electromagnetic Shielding Effect of Developed
CFPP
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Table 2 Material Properties of Developed CFPP

Material A Material B Material C
Adhesion Energy 14.1k¥mol | 1L.1k¥mol | 5.8kJmol
[Calculation Result]
Electrqmagnetlc Shielding Effect 22 2dB 19.0dB 17.6dB
[Experimental Result]
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Fig. 8 Electromagnetic Shielding Effect and Elastic
Modulus of Developed CFPP
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Fig. 9 Electromagnetic Shielding Effect of Developed
Electromagnetic Shielding Cover
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Fig. 10 Process Capacity of Developed Electromag-
netic Shielding Cover
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With Electromagnetic Shielding Cover

Fig. 11 Effect of Electromagnetic Shielding Cover

Table 3 Material Properties of Developed Electromagnet-

ic Shielding Cover

. |Developed
Item Unit Material
CF Content wt% 4
Electromagnetic Shielding Effect dB 40
Elastic Modulus (80°C) GPa 1.8
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