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Transient Thermoelastic Analysis and
3 Dimensional Stress Analysis of Carbon/Carbon Brake Disks

S. H. Oh*,J. S. Yoo*, C. G. Kim**, C. S. Hong**, K. S. Kim***
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ABSTRACT

This paper presents the thermoelastic analysis and 3-D failure analysis of the carbon/carbon brake disk. The
mechanical properties of the carbon/carbon brake disk were measured for both in-plane and out of plane directions. The
mechanical properties were used as the input of the thermoelastic analysis and 3-D stress analysis for the brake disk.
The gap between rotor clip and clip retainer was an important parameter in the loading transfer mechanism of the rotor.
The change of gap was considered separating the mechanical deformation and thermal deformation. Because the rotor
clip and clip retainers were not contacted, the clip retainers and rivets were excluded from the rotor analysis model. The
disk was modeled by using the cyclic symmetry condition and the contact problem between the rotor disk and rotor clip
was considered. From the results of the 3-D stress analysis, the stress concentration at the key hole of the brake disk was
confirmed.
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Fig. 1 Composition of the brake disk.
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Symbol B-32 *B-52

E =E, 59.3 (GPa) 19.2 (GPa) 4
E. 3.5 (GPa) 6.2 (GPa) )
Vo 0.33
G, 17.4 (GPa) 6.8 (GPa) ]

G =G, 3.9 (GPa)

X =Y 103.1 (MPa) 69.1 (MPa) 4

z, 3.0 (MPa)

X =Y 90.1 (MPa) 132.6 (MPa) f
z, 118.0 (MPa) | 126.6(MPa) | T
s, 53.7 (MPa) 70.2 (MPa) i

S =5 5.71 (MPa) 35.1 (MPa) ft

* ¥ 2d

Table 1. Properties comparison with B-32 model.
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Fig. 3 Hydraulic pressure history at normal condition.
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Fig. 5 Out of plane stress distribution at maximum

temperature
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Fig. 6 Temperature distribution along friction surface at
maximum temperature (Normal condition).
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Fig. 7 Pressure distribution along friction surface at
maximum temperature (Normal condition).
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Rotor clip
* (1) & (2) : Cyclic symmetry condition
*(B): Ar=a8 =0 atedge line
* (C) : Tied each nodes at the contact surface
* (D) : Contact surface between clip and rotor

Analysis model and boundary conditions for the
3-D stress analysis of the C/C B/D.
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Fig. 10 Analysis model and boundary conditions for
the analysis of the thermal deformation.
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Fig. 11  Stress distribution at the key hole region.
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Fig. 15 Stress distribution of stator in radial direction.
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