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Calculation and Analysis of Critical Speed of
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Abstract ; In order to reduce the error caused by the traditional transfer matrix method for calculat-
ing the critical rotational speed of the high speed motor spindle rotor system,the influence of high
speed on the spindle system is analyzed, solving the problem of reduced precision of traditional
matrix method. The 170SD30 electric spindle is used as the analysis object, taking into account the
influence factors such as gyro torque and shear,etc. Riccati transfer matrix method is used to estab-
lish the theoretical model of electric spindle. At the same time , Matlab is used to program and cal-
culate the first three critical speed and natural frequency dynamic parameters of the high-speed e-
lectric spindle. Finally,the simulation data and the experimental data are compared. The maximum
error between Riccati transfer matrix method and experimental results is 7. 2% , which is 2. 3%
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higher than the traditional transfer transfer matrix method, verifies the accuracy and feasibility of

the Riccati transfer matrix method,and improving the computational speed and computational sta-

bility of the transfer matrix method.

Key words: high speed motor spindle ; transfer matrix method ;critical speed ;natural frequency
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Table 2 The main parameters of the sensor
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Table 3 Comparing the natural frequency obtained by the riccati method with the experimental results
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