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Misalignment Tolerance Analysis and Verification of
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Abstract: The capability of misalignment tolerance is an important requirement for the capture of the co-
operative target, which can offset the position and orientation errors of the cooperative target that is
caused by the space manipulators. A reusable lock and separation device with a certain misalignment tol-
erance is presented and designed according to the capture way of the cooperative target of on orbit service
platform, which can lock and separate the cooperative target under the assistance of the space manipula-
tor. The D-H matrix between the arbitrary point of the cooperative target and the coordinate system of
reusable lock and separation device is established. In addition, the mathematical model of the trajectory
of key points of the ball head is completed. In order to verifly the feasibility of the device design, the
misalignment tolerance is analyzed by the presented way of the projection of key points. The dynamics
simulation of the misalignment tolerance performance is carried out through ADAMS software. Besides,
the experiment of the prototype is carried out. The reusable lock and separation device of misalignment
tolerance is validated through the simulation and experimental results.

Key words: reusable lock and separation device; misalignment tolerance; projection of key points; AD-

AMS simulation; prototype experiment
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Fig. 1 Schematic diagram of on-orbit service vehicle platform
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Tab. 1 Position and orientation error of space manipulator’

s end-effector
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Tab.2 Mass and shape values of the cooperative target
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(c) Composition diagram of lock-hook

1ML 2 S 3ATREIF AL 4 MBI R4 5 3%
FFs 6 PR 7 5k 8 HLEE; 9 WAL fR; 10 Big;
11 Ah5e; 12 [ 5@ MR s 13 845 14 12385 15 ik
16 S 2k 17 g 18 iy 19 TREA M

K2 ERE RS e B s B
Fig. 2 Composition of reusable lock and separation de-

vice
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Fig. 3 Key points located on mechani-

cal interface and ball head
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of ball head and lock-hook assembly
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Tab.3 Maximum position and orientation error of coopera-

tive target
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(a) Time-displacement simulation results of M
point along the O, x,, axis
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(c) Time-displacement simulation results of N
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Fig. 12 Micro-gravity simulation device
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Fig. 13 Misalignment tolerance experiment
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