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The Frictional Properties of Carbon/Carbon Composites

Kwang-Soo Kim*, Woo-Cheal Choi* and Woon-Sub Han*

ABSTRACT

With the further increase of kinetic energy loading(of the order of several humdred MJ) during
landing and rejected take-off(RTO), the safety and reliability of advanced aircraft is heavily
dependent on the brake system. As the kinetic energy during braking, specially RTO condition,
is absorbed in aircraft brake, friction between the brake disks cause the surface temperature’
of them to reach as high as 2,000TC. Consequently, the prevailing metal—ceramic disk is no
longer reusable in this critical condition. The high themal conductivity, high heat capacity, high
strength at elavated tempreature, and very low coefficient of thermal expansion of carbon/carbon
composite make it an ideal choice for the aircraft brake disk.

The present study is to investigate the braking performance parameters of 2—dimensional
carbon/carbon composite, which is the laminated carbon fabric with chopped fiber preform
densified by pitch coke and pyrocarbon derived from methane. The performance parameters
such as wear rate, friction coefficient and its stability were investigated as a function of kinetic
energy loading during braking and frictional surface morphology, the exposed fabric content
at the surface. The braking performance parameters of carbon/carbon composite were found
sensitive to the fabric content and kinetic energy loading.
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Fig. 1. Specific energy absorption requirement
for wheel and brake.
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Table 1. Properties of carbon—carbon composite.
S & Value
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Table 2. Specifications of dynamometer.
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Fig. 5. Friction moment versus time curve and
temperature profile during braking.

(b) circumferenical surface.

Fig. 8. SEM morphologies of edge region of friction surface after performing friction test
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