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Abstract: Aiming at the influence of tensioner on transmission noise of the synchronous belt, a
finite element analysis model of three-pulley one-belt transmission system for a ZA type
synchronous belt is established. The dynamic response of the three-pulley one-belt transmission
system under meshing impact is analyzed, and the result is taken as the boundary condition.
Following the acoustic boundary element theory, an acoustic boundary element simulation model
of the three-pulley one belt transmission system is established by the direct boundary element
method. A noise test bench is designed and test is conducted to compare the testing results of
radiated noise with numerical simulation results. It is found that: in the non-resonance zone, the
four field points obey the same rule of noise change, and with the increasing meshing frequency,
the noise amplitude increases. In the resonance zone, the amplitude of the resonance noise

increases to different degrees, which coincides with the theoretical analysis result. At resonance
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frequency, the noise sources are mainly concentrated in the middle of the belt. At non-resonance

frequencies, the noise sources are concentrated near the driving pulleys and the tensioner. This

research verifies the accuracy and feasibility of the simulation results and reveals the influencing

rule of tensioner on the noise of synchronous belt transmission system.
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