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Abstract

Several serious damages were detected on airfoils during the repair of a certain aircraft. And due
to the large irreversible deformation of the wing as a whole, these airfoils could not be repaired
and replaced as new state. In order to solve the problems during the repair process of remanufac-
turing, such as the detailed design of repair structure, assembly location and the step difference of
adjacent airframes, the reverse modeling was carried out by means of photogrammetry. Through
the combining of in-situ and ex-situ measurements, the first-level measurement and control net-
work was established by laser tracker, the second-level control network was established by in-
dustrial photogrammetry, and a three-dimensional laser scanner was used for “filling” scanning.
Finally, the overall high-precision scanning point cloud data was obtained quickly and efficiently.
Considering the actual conditions such as local structural repair and damage deformation, the
shape surface is reconstructed based on principles such as left-right symmetry, and the acquired
point cloud data. And high-precision reverse modeling of complex shape wing structure, such as
hyperboloid with variable thickness, is realized. Based on these mathematical models, the wing
structure remanufacturing repair and in-flight model installation verification are completed,
which improves the repair accuracy and assembly efficiency of large and complex shaped aircraft
components.
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Figure 2. Sketch map of unified coordinates
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Figure 3. Sketch map of scanning net
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Figure 4. Reverse modeling of wings
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