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Fig.3 Constitution of reconfigurable assembly tooling for wing surface
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Fig.5 Pre-processing of models
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Study on Associated Design Technology in Design of Reconfigurable Assembly
Jigs for Wing Components

CHEN Xiwei, ZHENG Lianyu, ZHANG Hongbo
( School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)

[ABSTRACT] In order to improve the aircraft wing assembly tooling design efficiency and design quality, the associa-
tion design technology is applied to the assembly frame of rapid design and configuration in this paper. Firstly, the struc-
ture characteristics of the aircraft wing and its corresponding assembly jigs are summarized, then the frame structure of
reconfigurable flexible assembly jigs type and their modular parts, the associated design technology and its implementation
method in the wing assembly jigs design are elaborated. The feasibility of the method was verified by a kind of assembly
tooling for an aircraft vertical tail. Finally, a rapid design system of reconfigurable assembly tooling was developed based
on CATIA and CAA technology, which can meet the requirement of the variant and modification of the aircraft products.
As a result, the design of assembly jigs becomes simpler and faster, the product development cycle is shorter and the cost is
lower.

Keywords: Assembly jig; Associated design; Aircraft wing; Reconfiguration
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Research on iGPS-Based Aircraft Components Docking Technology

CHEN Liangjie', SUN Zhanlei’, JING Xishuang’, SONG Zhanghuan', ZHAO Gang’

(1. Large Aircraft Advanced Training Center, Beihang University, Beijing 100191, China;
2. School of Mechanical Engineering and Automation, Beihang University, Beijing 100191,China)

[ABSTRACT] Digital measurement technology is the basis to realize high quality and efficiency for aircraft automatic
docking. iGPS, which has the advantages of multi-point measuring, large measuring volume and expansibility, can provide
global and real-time position and attitude information of aircraft components, and has been the effective means for digi-
tal measuring and positioning of the aircraft components automatic docking. In order to solve problems when iGPS was
introduced into the aircraft components docking process, the composition and working principle of iGPS-based aircraft
components docking system was expatiated. Moreover, several key technologies of the system, such as real-time measur-
ing, unifying coordinate system, pose alignment and trajectory planning, and their solving methods based on the existing
algorithms were described. Finally, all the algorithms were proved to be reliable through the case of ARJ21 wing-fuselage
docking in the assembly scene.

Keywords: iGPS; Component docking; Real-time measuring; Pose alignment; Trajectory planning
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