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Simulation of temperature field of carbon/carbon
composite during braking

LEI Bao-ling, YI Mao-zhong, XU Hui-juan

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The 3-dimentional finite element model of C/C composite materials during braking was established by means
of finite element software ANSYSY. The calculation method of heat load and relative parameters were confirmed, and the
temperature field was simulated. The calculation results show that high thermal gradient appears in the axis direction of
the sample, but low thermal gradient appears in the radial direction. The temperature on friction surface raises to the

maximum of 662 Cin the big radius at 12.7 s. The simulation results are consistent with the experiment data, which

verifies the validity of the simulated results.
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Fig.1 Friction sample (unit: mm)
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Fig.2 Schematic diagram of brake set up: 1—Pedestal;
2—Heat insulation layer; 3—Rotor; 4—Stator; 7y, 75, 75—
Temperatures of friction surface, 1 mm to friction surface and

half of thickness respectively
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Fig.3 Three-dimensional model
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Fig.4 Relationship between specific heat and temperature for

carbon/carbon composite
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Fig.5 Relationship between thermal conductivity vertical to

fibre orientation and temperature for carbon/carbon composite
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Fig.6 Relationship between thermal conductivity parallel to

fibre orientation and temperature for carbon/carbon composite
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Table 1 Size of sample and condition of experiment

Outer radii Inner radii Thickness Density
R/m r/m h/m plkgm ™)
0.0375 0.0225 0.016 1 800
Rotate speed Moment of inertia/ Pressure
n/(r-min~") (kg 'm?) P/MPa
7 500 0.3 0.6
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Fig.8 Simulated temperature results of test points
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Fig.9 Experimental temperature results of test points
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