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Research on High Acceleration Shock Technology Based on
Sine Wave Method with Damping Ratio

Jun Wu Jia Wu
Shanghai Hanhai Testing Technology Co., Ltd., Shanghai, 200433, China

Abstract

High acceleration shock technology holds a core position in reliability testing in fields such as aerospace and weapons equipment,
where the accurate reproduction of shock loads directly determines the validity of test results. To address the shortcomings of
traditional shock test methods in terms of controllability of load waveforms and matching degree of damping characteristics, this
paper proposes applying the damped sine wave method to the research of high acceleration shock technology. Firstly, the mechanical
characteristics of the damped sine wave and its adaptability to high acceleration shock loads are analyzed, and an impact load
mathematical model incorporating damping parameters is constructed. Secondly, an impact load generation strategy based on this
method is designed, and through dynamic simulation analysis, the influence rules of key parameters such as damping ratio and
frequency on shock response are studied. Finally, an experimental system is built to verify the feasibility of the method. The research
shows that the damped sine wave method can effectively regulate the peak value, pulse width, and attenuation characteristics of shock
loads, improve the accuracy of high acceleration shock testing, and provide a new path for shock reliability testing under complex
conditions.
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