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Fig. 1  Mechanics model
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Fig.2  Acceleration frequency domain curves
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Fig.3  The natural frequency of knighthead Fig.4 Cylinder frame’ s acceleration and displacement
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Fig.5 Cylinder frame’ s vibration contrast between former and after amelioration
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Tab.3 Vibration contrast between former and after amelioration
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Simulation Analysis and Optimization Design on the Vibrant Break of Airplane Wheel

SHI Xiao — peng, LI Shu —lin, YANG Zhe, CHANG Fei, WANG Huai — wei
( Engineering Institute, Air Force Engineering University, Xi’an 710038, China)

Abstract: A serious vibration will happen when a brake experiment upon the aircraft wheel is done on the test —
bed. The serious breakages will appear on both the module of aircraft wheel and the brake device. To solve the
problem of the aircraft wheel vibration, the research on the aircraft wheel is conducted and a mechanical model of
the brake vibration system is established. Based on the software of ABAQUS, the vibration process is simulated,
and the natural frequency of the aircraft wheel is picked up. The comparison between the result of the simulation
and that of the experimentation shows that the resonance appeared in the aircraft wheel test system is the cause of
the serious vibration. Based on this, the optimization designs such as changing the number of grooves and increas—
ing the number of gaskets, ete. , are proposed. By adopting these measures, the vibrations impressing is dimin—
ished, the brake moment waving lessened and the vibration of aircraft wheel is reduced. At the same time, the fre—
quencies of the force on the still tray and the system are changed. Thus the natural frequency of the aircraft wheel
is avoided and the sympathetic vibration in aircraft wheel test system is averted , which make the reduction in vibra—
ting acceleration of the wheel cylinder block as great as a factor of 8 times and that in displacement as great as a
factor of 6 times. The application of these measures have weakened the vibration and enhanced the service life of
the airplane wheel.
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