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[ABSTRACT] The tasks of docking the aircraft wing parts and finishing holes have difficulties such as the quality of
the assembly object, the number of finishing holes required, and the need for processing at the assembly site. In order to
solve the above problems, a docking and finishing system for large aircraft parts is designed. Under the positioning of the
digital measurement system, the AGV platform loads and transports the large parts of aircraft wing, and cooperates with
the posture positioning system to perform the posture adjustment and docking of the wing and the fuselage, and the hole
finishing system finishing the holes. After experimental verification, the positioning error of the system is less than 0.1%
of the stroke, and the dimensional accuracy of the finished hole meets the IT7 accuracy. In the large-scale hole finishing,
it takes 36 h for docking and finishing a total of 150 holes, which confirms the feasibility of deploying in the actual
production line.
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Fig.1 Docking and finishing system of large aircraft parts
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Fig.2 Hole finishing system of multi-degree of freedom
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Fig.3 Positioning system of fuselage posture
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Fig.5 Positioning system of flexible wing
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Fig.6 Docking and finishing integration system of large aircraft parts
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Fig.11 Operation flow of multi-DOF hole finishing system
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Fig.12 Experimental verification of large aircraft parts docking and
finishing system
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Table 1 Experimental results of docking and positioning accuracy

GEptit X fih Y i Z Foahli g

FHIBE /mm 100.0000 | 200.0000 | 100.0000 | 244.9490

e KiR2E /mm 0.0598 0.0068 0.1190 0.1211

ﬂjﬁﬁﬁ (S ) 0.0443 0.0049 0.0921 0.1023
1A% /mm

*’F@ﬁﬁ (SD) 0.0543 0.0060 0.1128 0.1253
1R%% /mm

AXFEEBR/ (°) | —0.0002 0.0013 0.0003 —

Wb shig/ (°) | —0.0002 0.0013 0.0003 —
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Table 2 Experimental results of finishing hole surface roughness

ia=2 RIS {E /um SEDEL /pm
1 1.6 0.414
2 1.6 0.697
3 1.6 0.788
4 1.6 0.728
5 1.6 0.469
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Table 3 Experimental results of finishing hole in large quantities
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