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Development of Composite Brake Pedal for KTX-1
and Tests for Structural Certification

Chee Ryong Joe, Hyun Su Kim and Kwang Su Kim

Key Words: Composite Material(5 3 #] &), Brake Pedal(E.#o] = #H'E), Structrual Integrity(T 3234
oFAA), Failure Criteria(3}3) 7] %), Damage Tolerance(<2/33] %), Sandwich Structure
(M=9 = FZ), Modular Construction System(E&7-3)

Abstract

A brake pedal for the flight control system of the Korean primary trainer is developed using
composite material. The development includes the structural design, stress analysis, manufacturing and
the  qualification tests. A FEM analysis is used for the structural design and stress analysis.
Autoclaving process is used to fabricate the composite brake pedal. For the qualification tests, modular
fixtures are developed and applied. It is shown that the composite brake pedal developed meets all the
structural integrity requirements specified in the military specification for aircraft parts.
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Fig. 1 Brake pedal 3-D model.
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Fig. 2 Dimension of the brake pedal.
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Table 1 Carbon/Epoxy mechanical properties.

Properties Symbol | Value [unit]
i | £ | woom
i | &, | @ om
f;gis;?;'sp l;;tio Viy 0.096
Shear modulus Gy 3.6 [GPa]

in x-y plane
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Fig. 4 Tsai-Wu destruction exponent.
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Fig. 6 Load vs. displacement curve at the Rudder
operation.
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Table 2 Strain( ) at design ultimate load.
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Fig. 8 Experimental strain data vs. stress analysis
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Table 3 Fatigue test load & frequency.

Rudder Fatigue test

Action
load | Test load | Number of | Total cycle
[ 6] [ /8] | cycle [N] [Nx4]
220 291 50 200
200 265 75 300
180 238 2500 10,000
144 191 3750 15,000
108 143 5500 22,000
72 96 25000 100,000
36 48 77500 310,000
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Table 4 Strain( z¢) at fatigue residual strength

Table 5 Strain( pe) at fatigue damage-tolerance

testing residual strength testing.
No. Part & Eg5 Eg0 €} &y No. Part &l &5l &p | & &9
Maximum Maximum
2 417) -987| -1549] 503| -1635 2 ) 323| -859| -1355| 390] -1422
failue , failue
Maxi Maxi
g | VRN 472l 1762| 1370] 2083 -1155 4| TR agel 2933 768|3003( -2721
strain strain
ti 1
5 | OPSRHON | gyal .1222) -1066| -629) -1249 s | OPTHOR | os6l 1439 -735| -224] 1447
hinge(out) hinge(out)
Operation "
6| fingeiny | ‘43 S22 -0 610] -248 6 (:f’eraf°" 114 106] -279] 190, -355
7 | Fixed hinge | -773 -1610]  299| 1237 -1711 inge(in)
7 | Fixed hinge |-676| -1364| 2611040 -1455
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