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Fig.1 The control system schematic diagram
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Table 1 The control system stiffness requirement of elevator
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Fy/Hz > 277
K/ (N/m) > 8.110E+6
Ky (N/m) > 5.680E+7
K/ (N/m) > 1.420E+7
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Fig.2 The actuator stiffness requirement of elevator
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Fig.3 The actuator damping requirement of elevator
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Fig.4 The Kj calculation model of tip rudder actuator
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Fig.5 The structure diagram of control surface system
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Fig.6 The K| calculation model of rudder actuator
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Table 2 The parameters of rudder model

2 A
Kee/ (N/m) 1.205E+7
K/ (N/m) 1.236E+7
Ko/ (N/m) 4381E+7
Kir/ (N/m) 1.510E+7
K/ (N/m) 2.116E+7
Kiz/ (N/m) 1.503E+7
Koo/ (N/m) 2.640E+7

Fy/Hz 59
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Control System Stiffness Design and Analysis for Control Surface

CHENG Fang*, HUANG Guoning, GUO Runjiang
AVIC The First Aircraft Institute, Xi’an 710089, China

Abstract: The control system stiffness of modern airplane was analyzed. The actuator dynamic stiffness and damping
requirement of control surface were proposed according to the aeroelasticity requirement. Taking the elevator of the
regional airplane as an example, giving stiffness and damping requirement of the control system, and put forward a
suggestion to move the actuator down and make it join the real rib for solving the issue of too low rotation frequency of
rudder. The improved rudder layout scheme could meet the aeroelasticity requirement.
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