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Research of Electric Load Simulator Based on Double-loop Control

Shui Yang, Wei Jianli, Yan Jie

(School of Astronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Electric load simulator, which can simulate aecrodynamic loads acting on aircraft rudder during f{light
under laboratory conditions, is an important equipment in hardware-in-loop simulation. The article introduces
the contemporary research progress and the challenges confronted with electric load simulator. In order to im-
prove the dynamic frequency response, a kind of double-loop motor driven load simulator with rapid response is
introduced. The mathematical model of the load simulator is established and is verified by the comparison of
output torque and command torque. It is indicated that the double-loop load simulator restrains the disturbance
torque effectively, and can reach the frequency band at 35 Hz with steering gear perturbation under simulation
circumstances. The research provides an implementation with higher frequency and better compatibility for elec-
tric load simulator.
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Fig. 1 Functional block of double-loop motor
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Fig.2 Structure of double-loop motor
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Fig. 3 Control block of location tracking loop
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Fig. 4 Control block of compensation unit
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Fig. 5 Control block of location tracking loop
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Fig. 6 Control block of double-loop motor
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Fig. 7 Control block of double-loop load simulator
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