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Abstract

The problem of torsional vibration control of a rotating shaft in starting and stopping process
is considered in this paper. The discrete model following method based on the optimal control

theory is applied to the controller in order to control the torsional vibration. Experiments are

carried out and the results are compared with those of the computer simulation. These results

show that the torsional vibration can be decreased enough and effectively by the model following

method.
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Table 1 Optimal feedback gains

Weighting Model parameters K K, K

R=0.1 §=0.85, wwm=2 [0.22459 0.20693 1.52441{3.03227|—1.72344 —0.11142
Q=diag0,0,0,1,0,0, £=1.0, wm=2 [0.22459 0.20693 1.52441{3.03227)—1.72281 —0.10873
R=0.01 £=0.85, w.n=2 [0.42905 0.35358 5.59222|9.21396|-3.13345 —0.12046
Q=diag"0,0,0,1,0,0, £=1.0, w»=2 [0.42905 0.35358 5.59222!9.21396(—3.13312 —0.11903

Table 2 Parametes used in simulation and experiment

Moment of inertia (J,)

1.180%107® (kg-m?

Moment of inertia (J,)

1.227%x107% (kg-m?)

Mass of the disk, 1.039 (kg)
Mass of the disk, 1.031 (kg)
Diameter of the disk, $99.5 (mm)
Diameter of the disk, $99.3 (mm)
Thickness of the disk, 16.7 (mm)
Thickness of the disk. 17 (mm)

Viscous damping coeff. (B;)

2.030%10* (N-m/rad-s™!)

Torsional stiffness (K)

3.4020 (N-.m/rad)

Length of the shaft (/) 0.187 (m)
Diameter of the shaft(d) 0.003 (m)
Static friction torque(T) 0.01 (N-m)
Dynamic friction torque (Ty) 0.008 (N-m)
Amp. gain (K,) 2 (A/V)

Motor torque constant (X,)

0.041 (N-m/A)
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