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Modeling and Analysis about a Fault State of a New
Cockpit Control Mechanism

Wang Jingru, Wang Bo, Wang Yifang
(Flight Control and Hydraulic Pressure Institute, Xi’an Aircraft International Corporation
Research & Development Center, Xi’an 710089, China)

Abstract: Override rod linkage form is adopted by the cockpit control units of a certain type of fly-by-wire civil
aircraft, and it brings some profits on the weight and maintainability, But the failure mode is of diversity and
complexity. To solve the problem, the working principle and physical characteristics of the cockpit control units
are studied. Through modeling and simulation on its normal mode and unilateral failure mode, each failure mode
is analyzed and the column force quality is evaluated. Results show that the column force quality of each failure
mode is acceptable.
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Fig.1 Feel force envelope
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Fig. 2 The equivalent physical model of column

control mechanism of the normal mode
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Fig.4 The equivalent physical model of column

control mechanism(one column jam mode)
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Fig.5 Column force and displacement model of

push and jam in the middle position
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Fig. 6 Column force and displacement model of

pull and jam in the middle position
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Fig. 7 Column force and displacement model of

push, jam and trim in the middle position
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Fig. 8 Column force and displacement model of pull,

jam and trim in the middle position
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column force overload gradient
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jam in the back limit position
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jam in the front limit position
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Fig. 13 Column force overload gradient jam in the

—40 mm trim and front limit position
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