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Static analysis of a riveting robot based on 6-SPU parallel mechanism
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Abstract: A new walking riveting robot integrating hole making and riveting based on 6-SPU six degrees of

freedom parallel mechanism was analyzed statically. On the basis of inverse position modeling and solution, the

correct position of riveting hole of riveting gun was determined according to robot riveting trajectory planning.

For aircraft large thin-walled cylindrical workpiece, the finite element analysis software was used to simulate

the robot riveting operation, and the maximum deformation of the moving platform and the maximum equivalent

stress of the mechanism were obtained. The simulation results showed that the maximum deformation of the

robot was 51.847 x 10 " m, which was within the allowable error range of aircraft riveting hole making, and

the maximum equivalent stress of the mechanism was 2. 698 MPa, which was far less than the material yield

limit, which could meet the requirements of precision and strength of riveting hole operation.
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Fig.1 Schematic diagram of riveting robot processing
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Table 1  Riveting hole positions and riveting gun attitude angles
e BIEALOLE (x(n) Ly (n) ,2(x) ) /mm B LML Ceyvey, e,)/(°)
1 ( —935.530, —54.830,89.020) (175.084,87.318,85.880)
2 ( —933.400, —40.220,109.180) (174.551,89.026,84.643)
3 ( -931.850, - 18.650,121.680) (173.089,89.934 ,83.089)
4 ( -931.500,6.190,124.330) (172.610,89.985,82.610)
5 (1-932.490,29.440,116.650) (173.784,90.372,83.796)
6 ( —934.420,48.480,100.000) (175.060,91.830,85.413)
7 ( —936.580,58.660,77.280) (174.887,93.236,86. 045)
8 ( -938.300,58.730,52.360) (174.817,93.345,86.046)
9 (1 -939.300,48.640,29.520) (176.277,91.782,86.732)
10 (1 -939.670,30.120,12.760) (178.212,90.401,88.258)
11 (—939.750,6.370,4.990) (179.554.,89.976,89. 554)
12 ( -939.730, —18.480,7.570) (178.981,89.917,88.985)
13 ( =939.550, —40.130,20.050) (177.337,89.065,87.506)
14 ( -938.900, —54.810,40.250) (175.339,87.284,86.215)
15 ( =937.530, —60.000,64.650) (174.727,86.509,86. 053 )
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Fig.6 Maximum deformation of the moving

platform in the x,y,and z directions
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Fig.7 Maximum equivalent stresses of the mechanism
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