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Abstract

The landing gear of an aircraft is a device that absorbs and dissipates shock energy transmitted from the ground to the
fuselage. Among the landing gears, the semi-active MR damper landing gear is supposed to show high-shock absorption
efficiency under various landing conditions and secure the stability when out of control. In the case of the MR damper
landing gear using an annular channel rather than orifice, Amesim, a commercial multi-physics program, is considered
as more useful than the conventional two-degree-of-freedom model because the damping force generated by the pressure
drop through the flow annular path can cause cavitation in the low-pressure chamber of the MR damper with a specific
internal structure. In this paper, the main dynamic characteristics of the MR damper landing gear with an annular type
flow path structure has been analyzed under the condition of cavitation. Based on the analysis results using Amesim, a
design guideline for the MR damper flow path that prevents cavitation has been proposed based on the modification of
the arrangement of internal components of the damper. The guideline was verified through a drop simulation.
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Fig. 1 Structures of the landing gear equipped
with MR damper: (a) Model 1, (b) Model 2
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Table 1 Landing gear parameters

Value

Quantity Symbol

Unit
Model 1| Model 2

Effective area of

pressure

. A, |1.25¢-03]2.15¢-03| m?
pneumatic force
Effective area of hydraulic A, 11.20e-03]1.77¢-03| m2
force
A ius of i
verage radius of inner R, 111 1355 | mm
annular tube
Width of inner annular
t; 1 1.2 mm
tube
A ius of
verage radius of outer R, 6.5 25 | mm
annular tube
Width of outer annular t, L5 25 m
tube
Length of annular tube L 115 114 | mm
Initial air chamb
fHHatait chatiber Py | 1000 | 3193 |kPa

Initial air chamber volume|

2.78¢-04|4.63e-04| m?

Atmospheric pressure Pirm 101.325 kPa
Tire force index k¢ 412000 N/m
Polytropic process index n 1.4 -
Viscosity of MR fluid u 0.28 Pa-s
Gravitational acceleration 9.81 m/s?
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Fig. 2 Free-body diagram of 2-DOF model
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Fig. 4 Pressure drop through MR core channel and air
chamber pressure [Model 1]
(a) Amesim model, (b) 2 DOF model
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