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Fig.1 Instant center of a two-axle aircraft
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Fig.2 Instant center and equivalent main axle of a multi-axle
aircraft
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Fig.3 Side slip angle of a main wheel
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Fig.4 Centripetal force of an aircraft taxiing with uniform
circumference
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Fig.5 Lateral friction force of main wheels
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Fig.6 Driving drag factor of a four-wheel-axle aircraft
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Fig.7 Main wheel’s max-angle of side slip of a four-wheel-axle
aircraft
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Turning-taxiing Driving Drag Analysis of Aircraft with Multi-axle

GAN Xin*, WU Zhimin, Xl Feng
AVIC The First Aircraft Institute, Xi’an China, 710089

Abstract: The paper defined an aircraft with three or more wheel axles as a multi-axle aircraft. It analyzed the status
of aircraft taxiing while turning on ground by kinematics and statics. A concept of equivalent main axle was presented.
Then analyzed its probable position by Coulomb friction law. Noticing a yawing moment which always prevents an
aircraft with fixed multi-axle turning-taxiing, described an additional driving drag. The exact calculation showed that the
addition driving drag might reach 15% of the gravity of an aircraft. The conclusion supported the landing gear design of
applying some main wheel axles for steering.
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