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Thermolelastic Analysis of Carbon/Carbon Composite Brake Disk

Hyeon-Wu Sonn*, Chang-Sun Hong®, Chun-Gon Kim*,
Dae-Un Sung® and Byung-Il Yoon**

ABSTRACT

This paper presents a steady state modeling analysis of thermoelastic phenomena in a
Carbon/Carbon brake disk system for an aircraft. A finite element code is developed which
allows an effective investigation of thermal-mechanical coupling effects.

The finite element analysis results present the pressure distributions and the temperature
distributions along the friction surfaces, and heat flux vectors for the present model. The
thermoelastic state on any friction surface affects the other friction surfaces each other. Thus,
the whole model of brake disks should be analyzed for more advanced results. The use of
the orthotropic brake disk is better than the isotropic brake disk as a brake friction material because
the contact area of the composite brake disk is larger than that of the isotropic brake disk

during the thermoelastic process.
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NOMENCLATURES
B . derivative of shape function o . friction coefficient
C ! stiffness v > poisson’s ratio
E - elastic modulus o, € . stress, strain vector
h . heat convection coefficient T, € . stress, strain tensor
k . thermal conductivity ® . angular velocity
N . shape function 7, 6, z * cylindrical coordinates
Py, . hydraulic pressure f.s < friction surface
P . normal pressure
q * heat flux {Subscripts)
Q . heat source f . body force
T . temperature n - normal direction
u . displacement 7, 8, z { cylindrical coordinate
[Kr] : conductivity matrix A > area
(R} : thermal loading Vv : volume
a . thermal expansion coefficient
1. A = [2]9] mde dAnigda} vhwd(wear) o] 3] b3l
ulAE <3S e e 2 si(disk) ol 4 o] 24,
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Table 2. Normalized stresses of the isotropic and
orthotropic eases

Stresses Isotropic Orthotropic
g, -10.03~11.21 — 8.03~9.74
O, - 3.02~2.85 - 2.15~1.89
¢ -19.09~1.78 - 7.97~0.77
Og —14.25~13.17 —11.47~12.54
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