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Aircraft Yaw-rate Suppression Method Using Driving Force Control
by Electrically Driven Wheel for One-wheel Landing
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Akira Nishizawa, Hiroshi Kobayashi (Japan Aerospace Exploration Agency, JAXA)

Abstract

Most aircraft accidents occur at landing sequence. The goal is to suppress yaw-rate driven from driving resistance.

In this paper, driving force control in the electric vehicle is applied to control yaw-rate. Furthermore, experiment

method utilizing electric vehicle and slippery sheet is proposed. Numerical simulation and experimental results show

the effectiveness.
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Table 1. Parameter definition

Definition Symbol

Torque T
Wheel Inertia Jw
Wheel Radius T
Wheel Velocity Vi
Landing Velocity Vv
Friction Coefficient I
Normal Force N
Driving Force Fy
The Rolling Friction Coefficient 140
Distance from tire to center of gravity 1
Total Mass M
Yaw Inertia TIyaw
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Table 2. Performance of Cessna 172 skyhawk

Definition Value  Unit
Total Mass M 1000 kg
Yaw Inertia Iyaw 2667 kg m?
Stall Velocity 83.00 km/h
Landing Velocity V 100.0 km/h
‘Wheel Radius r 0.1520 m
Torque Limit of Wheel +100.0 N
Wheel Inertia Jy, 0.1810 kg m?

The Rolling Friction Coefficient pg 1.000 x 10—4

% 3 EEE : FPEV-2 Kanon #7C
Table 3. Performance of FPEV-2 Kanon

Definition Value Unit
Total Mass M 803 kg
Yaw inertia Iyaw 607 kg m?
Wheel radius r 0.302 m

Wheel inertia Jy, 1.24 kg m?
Maximum torque =+ 200 N m
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