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Presentation outline:

⁄ Adaptive Landing Gears for Improved Impact Absorption
⁄ Adaptive pneumatic landing gear for UAV application
⁄ Adaptive flow control based airbags
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Adaptive Landing Gears
for Improved Impact Absorption



 to absorb the kinetic energy
associated with airplane vertical
velocity

 to provide elastic suspension and
damping during taxiing and ground
maneouvres

The main functions of the airplane landing gear are:



The typical design of the
oleo-pneumatic shock absorber:
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Evolution of total ground load for different landing conditions:
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 According to the regulations (e.g. FAR25) the landing gear is designed for
the appropriately chosen limit load case (e.g. vertical velocity equal to
3,05m/s)

 Statistically, the touch-down velocity during most of the typical landings
does not approach this limit



Shock absorber«s efficiency E :
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W ¾ energy dissipation
Fmax ¾ maximal damping force
Lmax ¾ maximal stroke



Adaptive Landing Gear [ALG]

⁄ Magnetorheological Fluid

⁄ Piezo-valve

Real-time adjustment of LG characteristcs:

Sensing and control:
⁄ Position and velocity measurement system

⁄ Real-time ALG controller



Ultrasonic distance and velocity
measurement

Transmitter

Receiver

Generated ultrasonic wave

Reflected wave

Measured distance H

GT RT T

Return-time estimation

Level of discrimination

Other, more advanced methods

Multi-level detection with assumed thresholds

Zero-crossing backbacktracking with time window

Phase angle observation

Matched filters



Adaptive shock absorber

MRF ‡ Magnetorheological Fluid ALG
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Distribution of the magnetic field in the magnetic head:


