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Fig.1 Structural drawing of brake device
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Fig.2 Dynamic analysis model of brake disc group
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Fig. 3 Vibration response diagram of moving disk group
at 55 m/s
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different hydraulic systems
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rotor group under different equivalent damping of
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Fig. 12 Distribution of system stability region under brake

disc surface with different friction characteristics
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brake device
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Tab.5 Various evaluation indexes under different brake

discs
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ing the design of damping channel
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Fig. 16 Dynamic model diagram of the complete machine’s ground sliding with vibration damping channel design
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Stability analysis and vibration reduction design of aircraft brake
induced chatter

JIANG Wei?, ZHANG Ming'?, YIN Qiao-zhi'*, ZHU Xin"?, HU Xiao-hang"’
(1.Key Laboratory of Fundamental Science for National Defense-Advanced Design Technology of Flight Vehicle,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China; 2.College of Aerospace Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Taking aircraft brakes as the research object, the problem of aircraft brake induced vibration was studied. Aiming at the
influence of disc friction characteristics caused by the complex braking environment during aircraft skidding, a nonlinear dynamic
analysis model of brake disc set was established considering the properties of the hydraulic system and disc material, with the mod-
el interface reserved for the development of new material technology. From the perspective of practical engineering research value,
the influence of the above parameters on the stability of the system is studied by using numerical simulation, bifurcation theory, and
other nonlinear analysis methods by considering key factors such as wheel speed, hydraulic system equivalent damping, brake disc
surface damping and brake disc friction characteristics as control variables, and the range of structural parameters to keep the sys-
tem stable is determined. It is convenient to parameterize the structure for rapid analysis and design. Based on the results of the
model analysis, part of the causes of brake vibration were revealed, and corresponding optimization measures for vibration reduc-
tion were put forward from two aspects of structural parameters and brake control law. Then a comprehensive analysis method for

aircraft brake induced flutter was formed, which provided a theoretical reference for the initial stage of aircraft brake design.
Key words: brake induced vibration ; nonlinear model; bifurcation theory ; stability analysis; vibration reduction measures
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