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Structural Vibration Analysis and Vibration Attenuation Study
for Internet-of-things Chassis Devices

LIU Songtao , LIU Ying, LI Hongguang , LI Fucai

( State Key Labratory of Mechanical System and Vibration, Shanghai Jiaotong University,
Shanghai 200240, China )

Abstract : As the core part of the Internet-of-Things (IoT) system, chassis devices require high reliability. Yet these
devices often work in harsh thermal and vibration conditions. Vibration, especially the fundamental vibration, may cause
loose contacts, open circuits, or some other contact problems, which occupy a large proportion of the system failure. Due to
the complexity of the chassis structure, individual component vibration analysis is unlikely to solve the vibration problems
encountered in the system. Therefore, systematic simulations and experiments are needed to monitor and enhance the health
condition of the structure. In this paper, the finite element method is used firstly to analyze the dynamic performances of an
IOT chassis device and its components. The natural frequencies, modals and harmonic response of the device under the
system-level excitation are calculated. The validity and accuracy of the analysis results are verified by experiments. Through
the simulation and experiment, the weak points of the whole system are detected, and the measures to strengthen the
structure and reduce the vibration are put forward and verified by both simulation and experiment. The results show that the
measures can reduce the vibration of the network equipment effectively, and its safety is improved.

Keywords : vibration and wave; internet of things (IoT); chassis device; vibration analysis; vibration attenuation;
modal damping
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