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A Calculation Method of Required Power for Aircraft Elevator

YANG Baojun ,GONG Lei
(Flight Control System Design Institute, AVIC Xi’an Aircraft Design Institute,Xi’an, 710089, China)

Abstract ; In order to provide the calculation basis of the required power of the rudder surface, theoretical
support is provided for the design of the engineering actuator, and a calculation method for the power re-
quired by the aircraft elevator is proposed, which is calculated by different types of aircraft examples.
First, we explain the different kinds of working conditions, and elaborate the evaluation criteria used for
rate calculation. Then, the calculation method of the average rate of load is proposed to analyze the
characteristics of the hinge torque. Finally, the calculation of the no-load rate is used to analyze the rud-
der surface. The calculation results show that the required power calculated by this method not only
guarantees the stability margin, but also has theoretical correlation with the rudder surface load. The
design results are safe and reasonable, and have practical guiding significance for engineering design.

Key words: power required by the aircraft elevator; working condition; average rate; hinge torque; rud-

der surface load
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Fig.1 Overload limitation diagram
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Tab.3 State points that coresponds the maximum and minimum no-load surface rate

A H/m Ma a/ (") Suin /() My /(N e m) 8/ (") M/ (N e m) g /(C e 57 1)
3 i 100 0.16 20. 64 —8.34 250. 34 —30.00  1042.34 30.538 3
3 i 0 0.45 1.59 —0.57 854. 54 —10.00 2 774.89 39.853 2
i 5 000 0.20 16.13 —5.06 187.29 —30.00 807. 97 30.028 0
s 0 0.45 —0.78 —2.27 1347.96  —10.00 2 880.13 43.957 3
Fd 1 000 0. 30 —1.65 —0.64 473,27 —22.44  2127.71 29.863 3
Ak 2 500 0.20 5.57 —3.96 475,67 —30.00  1671.76 38.693 5
633 2 500 0.13 19. 16 9.68 —45.79 —30.00 671.69 29. 088 3
¢33 0 0. 30 —6.50 —2.78 804, 67 —20.32  2221.19 37.009 1
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