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Ultra-low speed research on friction drive for astronomical telescope
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Abstract: The theory and characteristics of friction drive for a large astronomical telescope were pres-
ented. The results of experiment indicate that there are many factors influencing on the stability of
low speed of friction drive. The main factors include: measuring error of encoder ;error of environ-
ment variance;errors of friction torque and motor fluctuating torque and error of manufacturing and
installing. In addition, the friction torque of total drive chain is fluctuation also. The results of exper-
iments also indicate that the nonlinear characteristic of increment parameter of nonlinear PID control
algorithm can achieve prompt response and non-overshooting of the control system. The nonlinear
PID also enhances the stability to resist the influence of friction drive low speed. In this experiment,
the low speed is 0. 2"/s and position precision is 0. 032" (RMS) , which proved that this method is effec-
tive.
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Fig. 2 Friction drive experiment equipment
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