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Investigation of Kinematic Relation Between Actuator and
Control Surface Deflection Using Aileron Linkage Analysis

Sugchon Lee* - Sang-Jong Lee*

ABSTRACT

An actuator should be added to a existing control linkage to make manned aircraft to unmanned.
But it is quiet difficult to synchronize actuator with control surface because non-linear error
necessarily occurs when four—bar linkage acts in three dimensional motion. In addition, in point
of controller design view, while a real-time model needs the control surface deflection as its
input, controller needs the actuator command as its output. Hence, the relation between both
should be investigated. In this paper, the mathematical relation between actuator and control
surface deflection investigated by kinematic analysis of a plant aircraft. The performance margin

of the selected actuator also was verified.
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Fig. 2 Free body diagram
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Table 1. Matrix 7,

£y X y z

A, 206.11 -176.81 589.05

B, 200.09 -196.81 623.17

G, 153.16 63.00 773.17

D, 134.21 0.00 880.63

E 79.58 153.46 128.86

F, 140.62 65.46 122.59

G 140.62 435.46 122.59

H 129.96 413.46 62.08

I 440.98 413.46 7.81

K, 440.98 458.46 7.81

Z; 485.30 458.46 0.00

M, 140.62 153.46 122.59

A 140.62 413.46 122.59
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Fig. 5 Transmittance Analysis Result
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