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Automatic Precision Riveting Vertical Accuracy Compensation

Technology for Variable Curvature Surface
FENG Changyuan, TIAN Wei, HU Junshan, SHEN Jianxin, SUN Xinyue
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China)

Abstract : Aircraft assembly is mainly realized by riveting connection. The vertical accuracy of riveting hole directly determines the
assembly quality and aircraft performance. As the existing vertical accuracy compensation methods of hole making is mainly aimed at
the vertical accuracy compensation of plane and constant curvature surface, and in the progress of the vertical accuracy
compensation of variable curvature surface, the plane normal vector fitted by the existing methods does not coincide with the surface
normal vector, which may result in the failure of meeting the technological requirements by vertical accuracy error of hole making. As
to this problem, a direct precision compensation method for variable curvature surface is proposed. The method makes the best of
the accuracy of off-line simulation environment to predict the inherent theoretical error caused by replacing the surface normal vector
with the fitting plane normal vector, and conducts the attitude adjustment compensation for the error, which realizes the vertical
accuracy compensation for the hole making of the variable curvature surface. The experiment results show that the method can
control the vertical precision of the hole within 0.4°, leading to sleads to the remarkable improvement of the vertical precision of the
hole making surface with variable curvature.
Keywords: normal accuracy compensation; theoretical error; offline forecasting; automatic drilling
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