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Gear Load Balancing Robust Control Method for Missile Launch
Vehicle Upright Devices

GUO Yinghui
(School of Mechanical &. Electrical Engineering, Xi’an Traffic Engineering University, Xi'an 710300, China)

Abstract; The missile launcher elevation device faces various external environmental interference such as load fluctua-
tions and wind loads during missions, leading to the distribution of unbalanced gear loads and affecting the stability of eleva-
tion process. Therefore, research is conducted on the robust control method for gear load balancing in missile launcher ele-
vation devices. The effect of the electric driving on the elevation system is analyzed to derive, the dynamic expressions of the
multi-stage linkage mechanism, achieve the motion planning of the missile launcher elevation device under constant power,
and automatically adjust the transmission performance according to environmental changes. A " small front, large rear"
gear design principle is adopted to construct a load regulation model to optimize the characteristics of angular acceleration.
On this basis, for the gear characteristics, a speed-loop fuzzy PID controller is used to dynamically adjust the control strate-
gy, enhancing the ability of the system to adapt to complex working conditions. Additionally, the load balancing margin is
calculated to avoid local overloads, and a robust control function based on the Hoo norm is used to achieve balanced mechani-
cal load distribution among the gears. Experimental results show that after applying the proposed method, the elevation an-
gle of the launcher remains below 300; The measured values of gear load pressure and rotational linear velocity are closer to
the rated maximum values, maintaining a basically stable trend. This indicates that the proposed method effectively controls
the elevation angle of the launcher, gear load pressure, and rotational linear velocity, maximally avoiding the impact of ex-
ternal environmental interference on the missile launcher elevation system and helping to better resolve unbalanced gear load.

Keywords: missile launch vehicle; vertical device; gear load; balanced robust control; electric driving effect; fuzzy
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