










 

Parameter influence of torsional vibration 
Resonant frequency is mainly related to load rotational inertia Jl. and this study is mainly related 

to performance of speed PI, so this paper researched the parameter influence includes parameter kp 
of speed PI and load rotational inertia Jl. 

  
Fig.11. Vibration comparison of different kp         Fig.12. Vibration comparison of different Jl 

Take motor-load speed deviations as an example to analyze torsional vibration, As it is clear 
from the simulation result in Fig.11 that vibration duration increased from 1.5 seconds to 3 seconds 
with 25% decrement of kp. Vibration amplitude of speed deviation increased from 1.2rad/s to 
2.1rad/s with the 25% decrement of Jl as Fig.13. So kp or Jl smaller, vibration more severe and 
stability rather worse. 

Conclusion 
This paper established two-mass model of drive system and introduced the mechanism of 

torsional vibration through theoretical analysis and simulation, and analyzed influence parameters 
of vibration frequency and amplitude by simulation. We can get the following conclusions: 

(1) Torsional vibration is a system stability problem. Unstable factor like speed step and load 
disturbance can result in shaft torsional vibration phenomenon. 

(2) Torsional vibration is mainly related to load rotational inertia Jl and parameter kp of speed PI, 
kp or Jl smaller, vibration more severe and stability rather worse. 
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