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Research on Vibration Characteristics and Vibration Suppression Design of Suspension-type Integrated Support-Hanger
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[ Abstract ] As critical load-bearing and connecting components in building mechanical and electrical systems, suspension-type
integrated support-hangers endure prolonged vibration loads from pipeline fluid flow, equipment operation, and external
environmental factors. Their vibration response characteristics directly impact the stability of mechanical/electrical
systems and building safety. This study integrates structural dynamics theory with finite element simulation techniques
to thoroughly investigate the dynamic behavior under multi-source vibration excitations, focusing on the effects of
excitation frequency, structural parameters, and connection stiffness on vibration responses. By constructing a
multi-degree-of-freedom vibration model, the inherent frequency distribution, mode shape variations, and resonance
risks were clarified, enabling precise identification of vulnerable points in vibration transmission paths. Based on
vibration control principles, an integrated vibration suppression strategy combining stiffness optimization, damping
enhancement, and vibration isolation was proposed. Through adjustments such as modifying suspension rod lengths,
vibration energy was effectively dissipated and suppressed. Simulation results demonstrate significant reductions in
resonance risks (maximum amplitude attenuation: 42.6%; vibration transmission rate: 38.2%) and markedly improved
system stability.

[ Key words ] Suspended integrated support-hanger; Vibration characteristics; Natural frequency; Vibration mode analysis; Vibration

suppression design; Finite element simulation
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