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Abstract : The complex mechanical system consists of elastic elements and rigid components. In the steady operation
state of the complex mechanical systems, the multi-system impedance of elastic elements and rigid elements is the main
factor that affects the system vibration isolation and transmission loss. In this article, a double-channel mathematical model
for analyzing the impedance of the system is established. The double-layer vibration isolation mechanical test system is
developed. The B&K 3660D type multi-channel measurement collection system and the B&K 8203 type excitation hammer
are used. The hammering excitation method is used to measure the impedance, and the initial impedance of the complex
mechanical system is obtained. Then, by adjusting the structural strength of the mechanical system base and the supporting
stiffness of the piping system, the relationship among the impedance of the double-channel system, the vibration isolation
effect of the mechanical system and the transmission loss of the pipeline system are studied quantitatively. The experimental
results show that: (1) Appropriate increase of the system impedance of the base is beneficial to the vibration isolation effect
of the vibration isolation device. If the vibration isolation effect of vibration isolation system fails to meet the design
requirement, the appropriate increase of the impedance of test base is an effective solution to satisfy the vibration isolation
requirement. (2) Changing the properties and installation layout of the flexible components of the piping system can
effectively increase the impedance of the pipeline system, raise the vibration energy transmission loss of the flexible piping
system, and reduce the base level of vibration of the isolation system effectively.
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