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Abstract: Establishment of the tether tension requires a speed difference between the rope retraction
and the target drag, making it difficult for the traditional PI control to obtain a stable and fast control effect
in the dynamic process of tension establishment or release. To solve the problem, an anti-impact strategy
was proposed, in which integral controllers were piecewise combined. Only integral control was used in
the process of tension establishment. When the tension feedback was close to the reference value, the
proportional control was added to make the tension value converge quickly, then the tension was
established more accurately and the tension impact was effectively suppressed. Meanwhile, the integral
reset method was used to make the tension continuous and stable before and after the dynamic control
process. Simulation and prototype experiments showed that the anti-impact control strategy had high
accuracy, and the response to tension sudden changes was smooth and rapid. At the same time, the control
strategy did not need to introduce additional physical quantities, featuring simple structure and high

reliability, and occupying less hardware resources.
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Fig. 1 Tension control in flexible drive



2452 it o= s o M £ 38
L ERNIFEL, ' LD o T =k (vy—vp) (6)
HEIH—> N R, SV X R AR SOOI v, 5 45
T v \
B, ® v B ) ) [ LT, R 48 90 ) 4 TT AR5 R

ko

KGR B Bh AL
2 MR RRGS A
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Fig. 4 Tension impact under tension control strategy
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Jek L shifl(A) BB HREHL(B)
FRARPEFREU (N/m) 140
FROUER AL/ (m/s) 0~0.5
BELHLR/V 28.0 28.0
BUE e/ (r/min) 1100 1100
B E LA/ (mN-m) 50 200
HE LA 0.35 1.3
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AHHLFH/Q 11.5 3.6
A LB/ mH 478 3.86
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Fig. 10  Simulation results of different control strategy at the condition of static load
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Fig. 11 Simulation results of different control strategy at the condition of free load
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