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Trajectory Planning and Optimal Solution of Valve Spraying Robot
ZHANG Bing, XU Yong

(School of Mechanical Engineering,Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract : Research on the issues of precise spraying for the free surface aimed at specific valve, under the constraints of
the shape dimensions of the valve and the structure of the robot, the working space of the spraying robot is optimized. By
using MATLAB to solve the optimization problem of constrained nonlinear function, the length of the main rods and the
corresponding range of the robot joint angles were obtained. The parameters of the valve were described and the
mathematical model of the spray trajectory was established. Based on mutual cooperation and mutual verification by the
ADAMS virtual prototype modeling, motion simulation and MATLAB numerical solution, reasonable the inverse solution
of joint angles were obtained. Through the optimization of the inverse solution for simulation spraying, verified the
trajectory planning and optimization of the solution method are reasonable.
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Figure 1  Structure of SR165 type robot
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Figure 2 Virtual prototype of ADAMS
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Figure 3 Setting of i-pole coordinate system
&1 RRALEAR D-H Sk
Table 1 D-H parameters of spraying robot

ST a;/mm d;/mm /(%)  6,/(°) RUHES

JwH/ ()
1 0 d, 90 0, - 180 ~ 180
2 a, 0 0 0, -225 ~135
3 a; 0 0 0; -120 ~ 180
4 ay d, -90 0, -135 ~120
5 0 0 90 05 -120 ~ 120
6 0 0 0 O - 150 ~ 135
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Figure 4  Projection working space of spraying

robot in plane of xoz
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Figure 5 Three-dimensional model of H44H gate valve
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Figure 6 Trajectory curve of xoy section
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Table 3 Key point of spraying coordinates

and corresponding time

Zl/s */mm  y/mm  zmm || BfZ)/s x/mm  y/mm  z/mm
0.00 861 1173 2207 10. 00 300 520 2 565
2.00 454 378 2483 12.00 106 576 2572
4.00 459 396 2276 14.00 104 592 2 086
6.00 310 530 2178 16.00 -104 591 2 076
8.00 308 519 2660 18.00 -104 591 2 560
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Table 4 End position of corresponding joint angle by MATLAB solution
KA/ (°)
215
9, 6, 05 9, 05 06
1 ~60.843 0 163.592 2 -38.934 6 64.763 1 86.078 4 41.439 3
2 -65.759 7 37.083 7 ~52.576 7 62.410 9 105.865 1 153.747 8
3 ~57.901 9 37.081 0 ~84.790 4 ~66.243 9 ~115.174 6 33.968 0
4 ~136.232'5 40.999 7 ~145.921 9 -57.288 6 -32.9797 ~0.836 3
5 64.126 9 39.007 5 ~145.704 4 ~127.656 6 150.050 2 ~6.2913
6 128.891 0 42.069 7 ~145.750 7 ~110.156 7 73.435 7 24.3329
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Figure 8 Change curve of joint

angle after screening
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