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Research on Control Model of Deflecting Warhead
of Giant Magnetostrictive Actuator

ZHANG Chong, ZHOU Chungui, LI Mingxing, LIU Yakun, CHEN Jie

(College of Mechatronic Engineering, North University of China, Taiyuan 030051, China)

Abstract; In order to realize the control of the warhead deflection by the giant magnetostrictive actuator,
the deflection control principle is analyzed and the control model of the giant magnetostrictive drive
deflection. The model is divided into magnetic field strength module, Jiles-Atherton module,
magnetostrictive module and mechanism dynamics module. The Lagrangian equation is used to establish
the dynamic model of the driving mechanism, and the approximate processing is carried out for the
convenience calculation. The Jiles-Atherton hysteresis model is used to establish a mathematic model that
can describe the hysteresis nonlinearity in quasi-static state, and finally establish the mathematical model
of current-deflection angle. Through the numerical simulation, the relationship between the driver current
and magnetization intensity, current and deflection angle is analyzed. The results show that the control
model of the giant magnetostrictive actuator deflection warhead has the characteristics of frequency doubling
and strong nonlinearity in the whole range. In some cases, the system can be approximated as a linear
system, which provides a reference for the subsequent control algorithm design and physical platform
establishment.
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