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Spin—-up, Spring-back Load Analysis of KC-100 Nose Landing Gear

using Explicit Finite Element Method
lllkyung Park*, Sungjun Kim** and Seokmin Ahn***

ABSTRACT

The spin-up and the spring-back are most severe load cases in the aircraft landing gear
design. These load cases are caused by reciprocal action of complex physical phenomenon
such as the friction between a tire and ground, inertia of the rotation of a tire and the
flexibility of a landing gear structure. Generally, the empirical formula or the theoretical
formula is used to calculate the spin-up and spring-back load in the early stage of the
development program of the aircraft landing gear. After the materialization of the design of
a landing gear, spin-up and spring-back load are acquired by the free drop test. In this
study, the spin-up and the spring-back load of the rubber shock absorber type KC-100 nose
landing gear are calculated by the explicit finite element analysis. Through this analysis,
more accurate and realistic spin-up and spring back loads could be applied to the early
phase of the development of the aircraft landing gear.
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Fig. 1 Landing Gear Load Generation Process
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re : Effective rolling radius of wheel

e

Vi @ Linear velocity of airplane to ground

V. : Peripheral speed of tire
m : Friction Coefficient of tire on the ground
I, : Rotational Moment of Inertia
t; : time interval between contact and Fyyex
W : Max. Takeoff Weight

W. : Effective Weight

h : Limit Free-drop height
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3 1 Variables to calculate the spin-up load

Variable Value Unit
Teo 107.6 mm
1, 67,819 kg-mm’
12 3,704 mm/s
Ve 0 mm/s
m 0.8 -
w 625.8 kg
W. 425 kg
h 439.4 mm

Fymax 18,411 N
ts 0.115 sec
4 4.25 kg
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