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Analytical Investigation of Aircraft Nosewheel Deflection Limit

According to the Taxiing Speed

TANG Ruilin
(The Flight Control System Design and Research Department, AVIC The First Aircraft Design
Institute, Xi’an 710089, China)

Abstract: The rollover can be encountered due to excessive deflection of the nosewheel during takeoff and landing
stages of the aircraft, so the nose-wheel deflection should be reasonably limited according to the taxiing speed.
Based on the principle of the rollover phenomenon, the resultant moment of the aircraft relative to the rollover axis
is analyzed while the nose-wheel is deflecting during takeoff and landing stages of the aircraft, and the nose-wheel
rolling direction limitation is obtained. The relationship between the deflection in the rolling direction of the nose—
wheel and deflection angle is established, and the deflection angle of the nose-wheel at different speeds and the neu-
tral position of the nosewheel while considering the asymmetric slip flow of the propeller are calculated at the take-
off and landing stages of the aircraft to obtain the deflection range of the nose-wheel. The results show that the limit
range of the nose-wheel deflection obtained by the calculation is accord with the general characteristics of deflection
limitation, which can prevent the rollover while retaining the correcting capability of the nose-wheel.
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Fig. 1 Diagram of turn center and turn radius'"’
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Fig.2 Diagram of engine construction system
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Fig. 3 Diagram of gravity center arm relative to

cartwheeler axis
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Fig.4 Diagram of lift force arm relative to cartwheeler axis
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Fig.5 Diagram of power arm relative to cartwheeler axis
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Fig. 10 Nosewheel deflection limit according to speed
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