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Analysis of Posture Adjustment and Deviation Correction of Light-Weight Crawling
Hole-Making Robot
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[ABSTRACT] The connection of aircraft structural parts is mainly mechanical connection. The position accuracy
and surface quality of the connection holes are important to the service life and safety of the aircraft. The intelligence,
automation, and flexibility of hole-making equipment directly affects the quality, efficiency, and the cost of aircraft
manufacturing. However, the domestic research and application of automated hole-making equipment is still at a relatively
early stage and has not been put into use on a large scale. Therefore, the development of such equipment is of great
significance and a crawling hole-making robot was developed, and the motion of the developed crawling hole-making
robot was calculated and analyzed using the spin method. First, calculate the degree of freedom of the crawling hole-
making robot’s posture adjustment and correction movement, and then solve the robot’s posture adjustment and correction
movement, and analyze the movement characteristics of the robot during the movement, laying the foundation for the future
control system design.
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Fig.1 Robot configuration diagram
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Fig.2 Posture adjustment and foot lock program
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Fig.3 Corrective foot lock program
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Fig.5 Robot status during deviation correction process
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Fig.6 Wall-climbing robot prototype
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Table 3 Robot parameters

SRR SR
Bl NSME K /mm 930
BL#s NSMETE I /mm 640
Bl A PIAE KB /mm 520
HLas A PIHE FE L /mm 530
X 7T A B TR (©) 5
Y 7 AR RS () 8
HLEs AL KB4 746K /mm 160
BL#R A PIHE BB T fe A i/ mm 160
HILAR NS MIERE T e A/ mm 240
PLas NS 175 [ /mm 320
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Fig.7 Motor numbering diagram
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Table 4 XY axis attitude adjustment and reset inertial sensor data

=2 Aisf[1)/s rowff/(°) pitchff/(°)
1 50 —2.198 -1.14
2 70 -2.179 —1.155
3 90 -2.207 —1.141
4 110 -0.893 -1.159
5 130 0.448 -1.155
6 150 0.936 —1.308
7 170 0.899 -3.18
8 190 0.908 —4.182
9 210 0.458 —4.182
10 230 —0.847 —4.183
11 250 -2.032 —4.228
12 270 -2.151 -3.367
13 290 -2.124 —1.538
14 310 -2.142 -1.178
15 330 -2.161 —1.138
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Fig.8 XY axes modulation motor data
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