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Compliant control for reconfiguration of combination body of micro-nano
satellites under constraint of magnetic hinge

KANG Guohua, LIU Qixian, WU Jiaqi, WANG Qiang

(Academy of Astronautics, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; To overcome the obstruction of resistance moment of magnetic hinge so as to realize the reconfiguration of
combination body of micro-nano satellites (CBMS) , and meanwhile prevent the magnetic hinge from desorbing and
reduce the impact when modules re-splicing, a compliant control method was proposed. First, the dynamic model
of the multibody system under the constraint of magnetic hinge was established by using the second kind of
Lagrangian equation, and the fuzzy control law of reconfiguration was designed. Then, a fuzzy regulator of
quantization factors K, and K, was introduced into the original controller to improve the proposed control method.
The method has two advantages; one is that it does not rely on the dynamic model of the system and the other is that
only the module participating in reconfiguration needs to be controlled. In order to evaluate the compliance degree
of reconfiguration quantitatively, two parameters were designed. Lastly, the compliance degrees of reconfiguration
using the original controller and the improved controller were compared through simulations and physical
experiments. The results of mathematical simulations and physical experiments on the air-bearing platform show that
compared with the fuzzy controller whose quantization factors are constant, the improved control method could make
the angular velocity of the module change more gently during reconfiguration, and the relative angular velocity was
smaller when the modules were re-spliced, which indicates that the proposed method can achieve the target of
compliant reconfiguration.
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Fig.2 Schematic diagram of magnetic hinge
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Fig.3 Schematic diagram of motion relation
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Fig.4 Schematic diagram of resistance moment
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Fig. 5 Relation between friction torque and relative angular
velocity
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Fig. 11  Changes in relative angular velocity

YR U AR #4817 2 A SO 5 B IR 2%
P1R] B A B A R E A 1 FE AR R e 2k R
FIWIAPIE LT B AR # S AR VAT B, 15 3 AY iz s
Bl £y 0, RIS ER AR X T A4 1 5 BE 0, B B i) 1 78
ek & 10 .11 k.

200

[ B AR T
// -
T 150 P
¥ /| M FAE LA
& 100} /
e /
R /
Hosot ;
/
7/
/ 1 1 1 I
0 50 100 150 200
B 18] /s

10 EEhAEERES f BE R 18] 35 10 Y B 2%
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Tab.6 Contrast between indexes of compliance degree
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