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Calculation Analysis on the Door’s Contact Force of the
Flight Lock Mechanism for Civil Airplane

Liu Chengye, Huang Zhenting, Zhou Ying
(Shanghai Aircraft Design and Research Institute, Commercial Aircraft Corporation of

China, Ltd. . Shanghai 200232, China)

Abstract: It is of great significance to study the contact force in the aircraft’s flight lock mechanism for the de-
sign of the flight lock mechanism of the civil aircraft. The function and main design basis of flight lock are firstly
introduced. The working principle of the flight lock for a specific civil airplane is illustrated, following with the
analysis of its force transmission path. Then three calculation methods (engineering method, rigid multi-body
model, and flexible multi-body model) are used to compute the contact force between crank and rocker arm. Fi-
nally the three calculation methods are compared and analyzed to find out the reasons of the differences between
the contact forces for each methods. The results show that the arm variation caused by mechanism banking leads to
the difference between the forces calculated by engineering method and rigid multi-body model. On the other hand,
structure deformation is the main factor that causes the difference between the forces calculated by rigid multi-body
model and flexible multi-body model.
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Table 1 Force analysis in initial condition

RARG RN F,/N h/mm /1 /mm l>/mm ¢/mm F./N
e fib 7 J1 8 e /M 1332.8 300 21.25 11 18.70 11 068. 24
e fib 7 01 d KA 1332.8 300 21.25 11 28. 00 7 392. 00
e fib 3 0 vh a4 1332.8 300 21.25 11 23.35 8 864.07
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Table 2 Parameter setting of contact force
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Fig. 5 Load-time curve of contact force
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Fig. 7 Load-time curve of contact force in flexible model
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Fig. 8 Door weight influence on contact force

MBS AT LA H TR B R ok AT Bl AL 2
fith F3 685 Wi LTl DL 22O AN T LR

PIAR B2 THIRZS T S 6 177 52 THAILA Jit 22 7 1 4
K9 iR,

YO e

(WEZR &2 VALY

B9 B4R T B TR B R

Fig.9 Principle diagram of lifting mechanism
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Fig. 10 Rotation angle diagram between

lifting rocker and handle shaft
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Door lift altitude with handle rotation angle
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Table 4 Force analysis in different contact position
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Fig. 13 Lock shaft torsional deformation

after 5 times amplification
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