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Fig.1 Flow chart of sub-pixel detection algorithm of countersink hole
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Hand-Held Visual Inspection Method for Countersink Hole Quality
Measuring During Aircraft Assembling

ZHANG Hui', PAN Xin', LI Haiwei', DU Jie', LUO Zhiguang', GUO Feiyan
(1. AVIC Shenyang Aircraft Industrial (Group) Co., Ltd., Shenyang 110850, China;
(2. University of Science and Technology Beijing, Beijing 100083, China)

[ABSTRACT] In aircraft structures, there are a lot of standard connection holes. In order to ensure the assembly quality,
it is necessary to detect the quality of the countersink holes. The visual inspection equipment based on robot or machine tool
has the problems of low positioning accuracy, difficult to reach local position and easy to be affected by ambient light. In
this study, a hand-held visual detection method for checking the quality of the countersink holes is proposed. The sub-pixel
detection algorithm for the diameter and depth of the countersink is developed, and a hand-held visual detection device is
designed. The mechanical structure, hardware system and software system are described in detail. The diameter and the
countersink depth measured by this method are compared with the test results of the third party certification. The results show
that the accuracy of diameter measurement is better than 0.01 mm, and the accuracy of depth is better than 0.1 mm. The hand-
held vision detection equipment designed in this study has high detection accuracy, wide application and is not affected by
ambient light.

Keywords: Countersink hole; Sub-pixel; Hand-held type; Visual inspection; Aircraft assembly
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Research and Application Progress of Deformation Control Technology for
Aircraft Composite Panel Assembly

LIU Zhenyang, ZHAI Yunong, LI Dongsheng, SUI Yi
(Beihang University, Beijing 100191, China)

[ABSTRACT] Due to its excellent property, the application amount of composite materials on the new generation
airframe has gradually increased. As a result, it’s of vital importance to improve the quality of assembly process and reduce
the stress during assembly process. However, composite components have different characteristics from traditional metal
structures. They are large in scale, nonrigid, easy to deform due to its own weight, and with large manufacture deviation.
Moreover, they are easy to be damaged when confronted forced assembly. In order to meet the requirements of composite
structures during assembly process, new technologies and methods need to be developed. This research takes the Airbus
A320 wing box model as an example, states the typical assembly process of composite aircraft structure, and points out
some problems in the process, such as high dependence on engineering experience, difficulty in prediction of gaps, and
weak ability of shape adjusting; to solve those questions, three kinds of new airframe assembly technology were developed,
which are assembly simulation technologies for tolerance control of composite structures, online control technology for
assembling deformation of aircraft composite panels and effect of assembling deformation of cladding panel on service
performance. At last, the shortcomings and the prospects in assembly deformation control technology of aircraft composite
panel are pointed out.

Keyword: Aircraft composite panel; Assembly deflections control technology; Tolerance simulation; Online control;

Service performance
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