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Table 2 Camera parameters
RBIAEE /mm | RERER /mm® | SRR/ (b sT) | AHPLEERE /mm BER
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Table 3 Hole measure result

At X At Z
L=

HPL | FER | ARBL | HERR
1 733 | 13.05 | 424 | 727
2 946 | 15.18 | 445 | 748
3 1178 | 17.60 | 4.83 | 7.86
4 1476 | 2048 | 425 | 728
5 1839 | 24.11 | 431 | 734
6 21.82 | 27.54 | 416 | 7.19
7 2416 | 29.88 | 425 | 7.28
8 2874 | 3446 | 4.64 | 7.67
9 3153 | 37.25 | 457 | 7.6
10 | 3560 | 4132 | 430 | 7.33

x4 BAUERBELL

Table 4 Hole head rivet offset contrast mm

g oy,
1 2 3.79 0.9 <12
2 | 25 4.69 1.1 <12
3 3 5.59 13 >1.2
4 | 35 6.49 1.5 >1.2
5 4 7.39 1.7 >1.2
6 5 9.19 2.1 >1.2
7 6 11 2.5 >12
8 8 14.6 33 >1.2
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Research on Aircraft Composite Components’ Assembly Gap Compensation

CAI Yuebo', AN Lulingl, YUE Xuande', YE Xin', XIAO Ruiheng2
(1. Jiangsu Key Laboratory of Precision and Micro-manufacturing Technology, Nanjing University of Aeronautics and
Astronautics, Nanjing 210016, China;
2. Shanghai Aircraft Manufacturing Co. Ltd, Shanghai 200436, China)

[ABSTRACT] Because of composite materials’ excellent mechanical properties, they are widely used in aircraft
manufacturing. Due to the large manufacturing deviation, there may be large gaps or interferences in the assembly of
composite components. In addition, the brittleness of composite materials is large, and forced assembly may cause
local damage between layers. Therefore, compared with metal materials, the assembly process of composites is more
complex and the assembly demands are higher. Assembly gaps can be eliminated by measurement and compensation
process, but the mechanical properties of shims are different from those of composite materials, and the gap compen-
sation process lacks a unified standard, which may affect the assembly and service properties of composite compo-
nents. This paper describes and summarizes the worldwide research progress about composites assembly, providing
reference for future composites assembly.

Keywords: Composite components; Assembly gap; Gap measurement; Gap compensation process; Mechanical properties
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Research on Centering Location Technology in Automatic Electromagnetic
Riveting Based on Industrial Intelligent Camera

QIU Jiwei', CAO Zenggiang’
(1. Xi’an ASN Technology Group Co., Ltd., Xi’an 710072, China;
2. School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

[ABSTRACT] Aiming at the neutral problem of manual electromagnetic riveting, a three-coordinate electro-
magnetic riveting bracket system based on industrial intelligent camera is designed. The riveting holes are pho-
tographed by using industrial intelligent camera, and the center coordinates of the holes are rapidly calculated by
image processing, finally the result is converted into the assembly coordinate system according to the coordinate
transformation. In this paper, the composition, working principle, hardware and software design of the three-
coordinate riveting bracket system are described in detail. Siemens Smart PLC motion control function can achieve
three coordinate positioning control, and human-computer interaction interface is established by WinCC touch
screen. With the actual implementation process, experimental results verify the effectiveness of the positioning
function and alignment accuracy of the system.

Keywords: Electromagnetic riveting; Industrial intelligent camera; Centring degree; PLC; Motion control
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