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[ABSTRACT] The shape-position tolerance of the joint surface of each component of aviation products is very high.
The traditional manual and semi-automatic processing methods have low efficiency and poor accuracy, and it is difficult to
meet the task requirements. To improve the alignment accuracy of the tail cabin and the middle and outer wings of a large
aircraft wing, this paper proposes a solution based on reverse engineering technology to combine automatic measurement
technology with CNC machine tools for milling holes on the joint surface. According to the process requirements, the
laser scanner is used to realize the method of contour size detection, reference extraction, milling amount calculation of
large space parts, which is verified by experiments. The results show that the system significantly improves the assembly
accuracy and efficiency of the tail cabin and the middle and outer wing, and has high application value and popularization
significance. At the same time, it also has a positive role in promoting the digital design and processing technology research
of other complex structural parts.
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Table 1 Technical requirements for assembly connection parts
e
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o TG T B <0.1 mm
AT FE <0.03 mm
HELR 3.2 um
ARG T8
il FLE ALK <0.1 mm
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Table 3 Hole detection data

Frg | ALARKERE/mm | LNEERDRERE /um | LR EEE R 2E ()

1 =<0.027 <1.6 0.21
2 <0.027 <1.6 0.32
3 =<0.027 <1.6 0.42
4 <0.027 <1.6 -0.25
5 =0.027 <1.6 0.11
6 =0.027 <1.6 0.08
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Table 4 Detection data of docking surface

i B P, PR | XS XHE LA
i mm JE/um 5] B2 /mm J 2% /mm

BRI A-1TH | <0.024 <16

<0.05 mm <0.05
WROEB-1 T | <0.028 <16
W A2 T | <0.019 <16

<0.05 mm <0.05
B2 W | <0.025 <16
I A3 T | <0.028 <16

<0.05 mm <0.05
FEB-3 1 | <0.020 <16
I A-4TH | <0.026 <16

<0.05 mm <0.05
B4 | <0.023 <16
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