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Abstract

With the rapid development of science and technology, spraying robots are widely used in auto-
mated automotive production lines, furniture and other modern intelligent surface coating opera-
tions. In the process of robot spraying operation, the traditional trajectory planning method does
not directly consider the factors of spraying quality. In this paper, the elliptic double beta distri-
bution model is used to analyse the spraying spacing of the spraying process, and the optimal
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spraying spacing is obtained by simulating and analysing the coating thickness under different
spacing; in the case that the quality of the sprayed coating is guaranteed to a certain extent, the
spraying area is divided and the spraying track method based on the quality of the spraying is
proposed, and finally experiments are carried out in the simulation environment, which shows
that the spraying path of the spraying gun can be smoothly executed.
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Figure 1. Spray gun spraying process
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Figure 2. Elliptical two-£ distribution model
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Figure 3. Coating accumulation process
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Figure 4. Coating thickness at different pitches
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Table 1. Comparison of spraying thickness differences between different spraying spacing
#* 1. FEIBGREERREE Z R LR
5 (FTE (cm) R RJE & (mm) RAKJE B (mm) JBJ 22 5 (mm)
13 0.328 0.301 0.027
14 0.310 0.298 0.012
15 0.301 0.277 0.024
FEZE b, WHRIAEEM | = 13 cm IZWIGIN, IR)2FEZZWHCN, HREEER 1= 14 cm. 24 EE R
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Figure 5. Workpiece spraying design drawing
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Figure 6. Spraying trajectory design
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Figure 7. Schematic diagram of collision detection
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Figure 8. Simulation of robot spraying surface trajectory
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Figure 9. Simulation of arc interpolation optimization of robot spraying path
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Figure 10. Robot joint axis motion curve
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