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Abstract: As slippage influences the tracking error of a telescope with friction drive, a way to detect
and correct the slippage of friction drive was proposed for astronomical optical telescopes. A slippage
dynamic detection system, a normal pressure active adjustment system, and a simulation and detection
system of load fluctuation were established. The position of dynamic load was measured by a tape en-
coder and the position of active drive wheel was measured by a coaxial angle encoder. Then, the slip-

page was detected by transmission ratio. The Programming Multiple Axis Controller (PMAC) was
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used as a main control unit to control the normal pressure motor to adjust pressure and the control al-

gorithm was also modified. By above way, enough friction drive force was obtained and the slippage

was alleviated or eliminated. Experimental results indicate that the way can correct the slippage in

time, improve the tracking precision of the optical astronomical telescopes and increase the stability of

the drive system. In the most severe case, the friction drive system can resume the high accuracy

tracking by detecting the slippage in 100 ms and completing the correction in 74. 2 s. The method can

be used for both single-point friction drive and multi-point friction drive and can solve the slippage

caused by nonlinear disturbance.
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Fig.1 Friction drive turntable of 8 m telescope
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Fig. 2 Schematic diagram of friction drive turntable
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Fig.3 Normal pressure active adjustment system
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Fig. 4 Block diagram of normal pressure control system

s 2 R R O A AR i TR A TR A
A2 IE TR AR I T PR B R e AT DL E S
S R R AL R AT e s T, DA 4 AR AY R
BUKE g

4 RBERHEMFA N R %G T

T F B 25K I 55 46 T ) S 8 FE Al 2 £ 20 5
BEALL RIS I 2R 42, AR5 X2 TR 5 e gL
PERH 3 2 A 4P 0 i B Y B 5 1 0 3, A
A 3 3 A%

AR e B AR DL 2R B8 LU HRL BIL 3 Bl 0 4 K
) S50 L I 2 A AU T BBl A 5 T
N o HETAR IR R - 8 B R UK B AR G AT R L
AR R 2% P T AL Y 4 4 i 2 AU 2R
Yo sl ot - HLEK3) % Copley 421 5K 3h A kil B I
LB 7 A A FVE E (9 AR AR I L AR SR A
A I 50 3 AR S LA 5 2% b DI 2l x) 138 44 9K 5l R i
PEBE B 5

&5 g8 Ik 2 A 0L RN A I B A S ) 5]
Fig. 5 Simulation and detection system of fluctuating
load
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Fig. 9  Method of slippage dynamic detection and correction
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