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Fig.1 Damping system loop
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Fig.2 Control argumentation system loop
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Fig.3 Automatic flight control system loop
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Fig.4 Control loop of attitude hold
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Fig.5 Simplified model of longitudinal control law
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Fig.6 Time-domain response curve of different
attitude feedback gain
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Fig.7 Time-domain response curve of different integral gain
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Fig.8 Time-domain response curve of different proportion gain
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Fig.9 Time-domain response curve of different forward channel gain
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Table 1 Stability margin of different state

SH ML RAL M A B4R
) w,/(radls) Gm/dB P /() o (radls) Gm /dB P./C)
BERS 0.22 54.00 52.00 0.19 25.00 46.00
K5 RE 1.46 44,00 57.00 1.00 11.00 54.00
AR A T A R RA104% 212 11.00 23.00 1.97 5.00 27.00
N 2.69 0.90 2.00 2.67 0.50 3.00
K106 0.77 48.00 92.00 0.19 23.00 45.00
PRARRR A E B B B HK504% 2.31 10.00 21.00 0.19 15.00 43.00
HK80fE 2.80 2.00 5.00 0.19 7.00 43.00
gl 1K 20£% 7.25 33.24 32.00 0.31 24.00 57.00
P L B 2 1K 1004 16.87 18.35 24.00 0.33 24.00 60.00
R 10£E 1.66 35.00 48.00 1.29 10.00 56.00

Vi 3 B

MUEH BB BHRE HK30f% 2.76 2.30 4,00 2.74 1.20 5.00
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A Method to Estimate Stability Margin of Fly-by-wire Flight Control System

ZHANG Yan*, GAO Yakui, ZHI Chaoyou
AVIC The First Aircraft Institute, Xi'an 710089, China

Abstract: Because the control loops are different when the system implements different functions, the methods to

estimate stability margin of the FBW control system have differences. By comparing the different methods, the article

presented an approach how to choice the test point for the control loop which can implement attitude hold function in

order to estimate the stability margin. The real control laws and the aircraft motion equations were simplified , and the

model was build. Finally the methods for estimating stability margin of the FBW control system with attitude hold had

been proposed through simulation analysis. Furthermore, the methods has been used on the ground tests of the plane.
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