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KA RRZE | R I E RS | AT TR | AR | R AR

AG/(°) Ad/mm Aa/mm Aa/(°) Ap/(°)
1 -0.00039 -0.5139 1.15378 -0.00036 0.00035
2 0.000571 0.642598 0.288417 0.000316 0
3 0.000991 0.642598 0.148256 0.001442 0
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5 0.000191 -0.37014 0.874866 -0.00023 0
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Table 2 Experimental result of precision compensation mm
At MR
7 1) — — — —
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Table 3 Camera calibration results
FABLA S M 72 28 %
k=-0.04177
2669.68 0 649.68 1&1n] k,=0.46163
0 2672.23 499.38 k;=0.00412
0 0 1 i 2,=0.00198
p=0
R4 FRXRIERH
Table 4 Hand-eye matrix
ViUl & A
0.983 0.075 -0.064 —42.693 0982 0.173 0.079 -79.715
—0.07 0994 0.081 -13.165 -0.16 0977 -0.138 -49.22
0.07 -0.076 0.995 41.815 -0.1 -0.123 0987 4253
0 0 0 1 0 0 0 1
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A Robot Rivet Feeding System for Automatic Drilling and Riveting

LI Yufei, TIAN Wei, LI Bo, CUI Haihua
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China)

[ABSTRACT] In the existing automatic drilling and riveting system, 90% of the faults are caused by the stuck in the rivet
feeding system. In order to improve the efficiency of automatic rivet feeding system and reduce failure, a new rivet feeding
system based on industrial robot and visual servo was proposed. By installing industrial camera and grasping device at the
end of the robot, the quality and location of rivets were detected via machine vision. Then, the robot was guided to grasp
and transfer rivets of specific types. Thus, quality of rivets is ensured before delivering and the process of delivery is opti-
mized. The system weighs 1.1t and covers an area of 1.57m’, which effectively saves the area and load of the rivet feeding
system in the automatic drilling and riveting system. Experimental results illustrate that the system can detect rivets with a
precision of 0.1mm and the feeding efficiency reaches six rivets per minute, which meets the performance requirements of
automatic riveting and drilling system.

Keywords: Industrial robot; Aircraft assembly; Automatic drilling and riveting; Rivet feeding system; Machine vision
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Research on Robotic Automatic Grinding for Zirconia Coating

TIAN Fengjie', AN Hongwei', LI Xiaolong', LI Lun’

(1. School of Mechanical Engineering, Shenyang Ligong University, Shenyang 110159, China;
2. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China)

[ABSTRACT]

conia coating was carried out in order to control the coating thickness and surface roughness properly and improve coat-

Based on the robot automatic grinding platform, the experimental study on the grinding process of zir-

ing surface quality. Based on Preston removal equation, the material removal model was established. The effect of main
parameters on the removal depth was studied by single factor experiments. The optimum process parameters and process
steps were determined by orthogonal experiment and utilized on the zirconia coating of throat seal of acro-engine. The ex-
perimental results show that the removal depth of the material increases with the increasing of grinding force and speed of
grinding tool, and decreases with the increasing of feed speed in a certain range. The grinding force has the more influence
and the grinding angle has less influence on the removal depth. The force control method is adopted to achieve the quanti-
tative and uniform removal, the coating thickness and surface quality are consistent, the processing efficiency is improved
significantly, which verifies the practicability and advantages of the robot automatic grinding system.

Keywords: Robotic automation grinding; Zirconium oxide coating; Orthogonal test; Parameter optimization
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