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Abstract

Due to time consuming manufacturing processes the use of high quality composite parts in
automotive applications has always been limited to Formula 1 and high end cars with quite small
production numbers. A new process developed in Australia, by Quickstep Technologies offers a
solution to this problem. The process uses a liquid, rather than the air in an oven or autoclave, to
transfer heat into and away from the part to be cured.
The process involves placing the tool and uncured component in a vacuum bag and placing that
in a low-pressure pressure chamber of liquid. A computer-controlled system delivers liquid from
one of three storage tanks held at the cure temperature, the dwell temperature and a low
temperature. Heat up rates that would normally cause an exotherm can be rapidly removed from
the part because of the close proximity of the liquid.
Because the tool is surrounded by hydrostatic pressure there are no loads imposed on the tool,
which is typically made of CFRP single skin, aluminium or steel with none of the usual
stiffening structures. The benefits are rapid curing and lower cost tooling.
The paper will introduce a high quality sandwich car bonnet incorporating a structural core of
industrial grade PMI foam. The advantages in combining the new technology and the inherent
properties of the PMI foam core offering the utmost weight saving potential will be discussed. A
cost comparison to traditional autoclave curing will be provided.
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1. Introduction

Advanced composites are traditionally cured by heating with air, either in an oven or in an
autoclave. Because air has a low thermal capacity the rate at which heat can be introduced
into the mass of the composite material and the tooling, is limited. Typical examples for the
use of high performance composites are load carrying structures, body panels and spoilers in
F1. A lot of this F1 technology has been transferred to high end sports cars such as the
Ferrari F50, Lamborghini Murcielago and Zonda (See Figure 1and 2). The production rate is
limited to 15 to 50 cars per year. All the parts are produced in the autoclave, a time
consuming and costly production method similar to the manufacturing of aerospace
components.

Figure 1. Zonda super sports car, Courtesy of Modena Design, Italy

Figure 2. excellent surface finish of Zonda, Courtesy of Modena Design, Italy



Resin infusion has always been seen as the solution to realize larger series production rates
for composite automotive parts. A typical example for this was the PMI-cored sandwich
bonnet of the first generation of the French Renault Espace (See Figure 3 and 4) and the roof
of the second generation of the vehicle which was stiffened by two PMI-cored stringers.
Cycle times of 7 minutes could be realized for the latter, but the surface quality was quite
poor and intensive filling and sanding was needed to achieve the desired surface finish.

Figure 3 / 4. Renault ESPACE first and second generation, Courtesy of Matra, France

The Mitsubishi Lancer Evolution VIII features a PMI foam-filled carbon fiber rear spoiler,
produced via resin transfer molding (RTM). According to Mitsubishi, the new spoiler is
about 2 kg (4.4 lb) lighter than the previous ABS spoiler and generates 1.7 times more
downforce. The horizontal airfoil is also 60 percent slimmer than the ABS version.
Mitsubishi is targeting sales of 5,000 units for 2004, likely making it the highest volume
exterior carbon fiber auto part in production. (See Figure 5)

Figure 5. PMI-cored carbon fiber spoiler Mitsubishi Lancer Evolution VIII


