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Mechanical Strength Experiment of
Carbon/Carbon Composite for Aircraft Brake Disk

J.S. Yoo™, 8. H. Oh*, C. G. Kim**, C. S. Hong™*, B. I. Yoon*** and K. S. Kim"

ABSTRACT

The strength test was done for the Carbon/Carbon rotor disk which is the critical part of a
carbon/carbon brake system in an operating time. The loading fixture was designed for the static strength
test of a single carbon/carbon brake disk using finite element analysis. To simulate the real dynamic
system in a static condition, the friction surface of the rotor disk was fixed and static load was applied to
the rotor slot in the circumferential direction. The described failure mechanism of the brake disk can be
described as matrix cracking occurred first at the contact surface of the rotor slot, subsequent
delamination from the cracked contact surface, and the final fracture at the notch of the rotor.
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Fig. 1 Shape and cross sectional view of C/C B/D.
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Table 1 Material properties of C/C B/D.

Properties Symbol |Value[unit]
Elastic modulus in r-direction 4
(or B-direction) E, | 39.3[GPa]
Elastic modulus in z-direction E. 3.47[GPa}*
Poisson’ s ratio in r-8 plane Vo 0.3
Poisson's ratio in r-z plane
(or 6-z plane) Ve 0.2
Shear modulus in r-6 plane G 2.41[GPa]

Shear modulus in r-z plane G- 1.38[GPa]

(or 6-z plane)

Tensile strength in r-6 plane rr 103.1[MPa}?
Compressive strength in r-6 plane re 90.1[MPa]*
Tensile strength in z direction Zr 3.0{MPal*
Compressive strength in z-direction Ze 118[MPa}*
Shear strength in -8 plane Sre 34[MPa]

Shear strength in r-z plane

{or 6-z plane) S 5.71{MPa]*

(¢  measured properties, the other properties @ reference[5],16],[13D
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Fig. 5 Various boundary conditions of C/C B/D.
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Table 2 Comparison of maximum Tsai-Wu index for various b.c.

Tsai-Wu Tsai-Wu
(unaverage stress)| (average stress)
Fixed full b.c.
and loading at 5 slot 0.3966 0.3051
Fixed full b.c
and loading at 1 slot 0.4288 0.3268
Fixed half b.c
and loading at 1 slot 0.3133 0.2413
lic-
Cyclic symmejt.ry 03937 3052
boundary condition
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Fig. 6 Comparison of failure analysis for various b.c.
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Fig. 8 Drawing of static strength test jig for C/C B/D.
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Fig. 7 Configuration of static strength test jig for C/C B/D.

Fig. 9 Cyclic-symmetry boundary condition.
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Table 3 Static failure load of C/C B/D.
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