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Fig.1 Flexible assembly mechanism
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Fig.2 Schematic diagram of assembly unit
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Table 1 Coordinates of measuring points at beginning and end position
IR AL A E: FpRAbfrE
I R
X y z u v w
M, 600.094 —487.226 794.59 610.094 -507.226 803.9189
M, —599.906 —496.949 532.247 —589.906 —609.757 562.247
M, —600 —445.387 1071.54 —589.455 —455.387 1081.54
R2 RFRBRMAELLLR
Table 2 Coordinates of clamping points at beginning and end position
Ry GY A FIARab iz FENLAT EAR Sl
Fefi s
X y z u v w Ax Ay Az
P, |-349.283 1 —420 |484.695 |-342.519 —534.574 | 497.894 @ 6.764 |—114.574  13.199
P, 400.717 | —480 | 484.695 409.1792| —566.853 500.7429| 8.4622 | —86.853 | 16.0479
Py 400.717 | =380 | 1015.5 407.8946| —366.612 1 1002.396| 7.1776 | 13.388 | —13.104
P, -349.283| -340 | 1015.5 |-353.946 —-343.0639 |1003.391 —4.663 | --13.946 | —12.109
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Table 3 Theoretical targetlocation of clamping points

JeRr s u
P, ~3.43E+02
P, 4.09E+02
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\% w
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—5.67E+02 5.01E+02
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Table 4 Theoretical driving quantity of positioner

FE P Ax
FENIA 1 6.7641
FENLA 2 8.4622
FENIAE 3 7.1775
FENIAT 4 6.2191

5

Ay Az
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Table S Driving quantity deviation of positioner between theoretical and simulation
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Fig.4 Driving trajectory of positioner 1
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Three-Point Locating Inverse Solution Algorithm and Kinematics Simulation of
6-DOF Flexible Assembly Mechanism

FANG Chunping', ZHAO Jinze', ZHANG Jie', GUO Anru', LI Weidong’
( 1. Aerospace Research Institute of Materials & Processing Technology, Beijing 100076, China;

2. School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China )

[ABSTRACT]

In order to improve the assembly efficiency of large composite skin components, a kinematics inverse

solution algorithm of 6-DOF flexible assembly mechanism based on three-point locating principle was put forward. Firstly,

a kinematics model of the flexible assembly mechanism is established. And then three non-collinear measuring points co-

ordinates on assembly parts were obtained by locating and tracking. In addition, the displacement of each driving joint was

calculated by this algorithm. The simulation analysis of the virtual prototype model of flexible assembly mechanism is con-

structed by ADAMS software. It is found that the simulation results are in great agreement with the theoretical results, and

the correctness of the algorithm is verified. Finally, the driving trajectory of the flexible locator is obtained through simula-

tion. The results show that the algorithm was capable of keeping the assembly components move smoothly and precisely,

which provided the technological foundation of accurate control for posture alignment mechanism.

Keywords: 6-DOF; Three-point locating; Inverse solution algorithm; Flexible assembly mechanism; Kinematics simulation
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