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Research and Simulation of a Reduced-Order Observer-based
State-Feedback Control System for First-Order Inverted Pendulum

LI Siming' ,DONG Wengi*, CAO Yubo'”

(1.School of Information and Conirol Engineering, Jilin Institute of Chemical Technology,Jilin City 132022, China ;2. Equipment
Kinetic Energy Department, CEC Compound Semiconductor Co.,Ltd.,Ningbo 315336, China)

Abstract; The inverted pendulum system is a typical unstable nonlinear system. A mathematical model for a
first-order inverted pendulum was established using Newtonian mechanics, and system simulation was
implemented through the Simulink module in MATLAB. Building upon state feedback control, to reduce the
settling time of full-order observer-based state feedback control.This study proposed a reduced-order observer-
based state feedback control method.This approach converts high-dimensional data into low-dimensional data,
simplifying system structure while demonstrating improved efficiency and faster settling speed compared with
full-order observers.

Keywords: first-order inverted pendulum ; mechanical modeling ; reduced-order observer; simulink simulation
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Microstructure and Properties of MIG Welded
T-joint of 5754 Aluminum Alloy

GAO Yuzhen,YU Bin,ZHANG Yihang, WANG Zunguang, CHENG Yanyan~
(School of Mechanical and Elecirical Engineering, JilinInstitute of Chemical Technology, Jilin City 132022, China)

Abstract; The T-shaped welding process of 5754 aluminum alloy with 2 mm thickness was carried out by
melting inert gas shielded welding. The changes of macroscopic morphology , microstructure and microhardness
of welded joint were analyzed by welding current, voltage and speed. The results show that increasing the
welding current, voltage or reducing the welding speed will increase the welding heat input,increase the weld
penetration or even produce penetration phenomenon ,and lead to uneven coaling or cracking of the weld and
heat affected zone, which will reduce the hardness of most areas of the welded joint, thereby reducing the
welding quality. However, when the heat input is low, the welded joint will produce non-fusion phenomenon and
a large number of pores,so that the joint hardness is reduced and the welding performance is affected.Through
the test analysis,the joint hardness distribution is uniform, the macroscopic defects are significantly reduced,
the micro structure is refined, and the comprehensive performance is improved after the optimized process
paramelers are used for welding.

Keywords: MIG welding ; T-joint ; micro structure



