g

CFRP OO OUOOO0OOoOooooboodoodod

Development of Lightweight CFRP Hood and Rear Spoiler
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ABSTRACT

A carbon fiber-reinforced plastic (CFRP) hood and
rear spoiler were developed to achieve weight reduction
in vehicle body parts. In addition to its low weight,
CFRP has the high degree of freedom which is the
molding characteristic of polymer materials. It has
therefore been possible to integrate undercut areas with
sections in which plate thickness varies to achieve the
required functional characteristics with no increase in
weight. Utilizing CFRP instead of aluminum for the
hood has enabled integral molding of aerodynamic air
ducts, and bonding of the skin and frame with adhesive
joints has increased the section modulus of the entire
hood, making it approximately 30% lighter. Forming the
rear spoiler from CFRP rather than sheet molding
compounds (SMC) has enabled the undercut section,
composed of numerous curved surfaces, to be monolithic
constructional molding without the necessity of joining
separate parts. Thus, a reduction in weight of
approximately 40% against the 93 model has been
achieved, despite the increase in size.
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Fig. 1 Weight reducting effect with equivalent surface
stiffness
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Fig. 2 Anisotropy of CFRP
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Table 1 Typical properties of several parts
Hood skin Hood frame Rear spoiler
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Table 2 Coefficient of linear thermal expansion

Material CLTE (°C™)
Steel 11.6 x 10E-6
Aluminum 21 x10E-6
(vertical) 40 x 10E-6
CFRP (vf 50%)
(horizontal) 0.1 x 10E-6
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Fig. 7 Creep test results
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Fig. 11 Structure of CFRP hood

Fig. 12 External view of CFRP hood
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Fig. 15 Measurement points for dimension change
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