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Spray Head Structure Optimization of Painting Robot

ZHANG Hongsheng' , GUAN Tianxiang' , LIU Haizhou’

(1. School of Mechanical and Electrical Engineering, Lanzhou University of Technology , Lanzhou 730050, China;

2. Yalong Intelligent Equipment Company , Wenzhou , Zhejiang 325100, China)

Abstract ; Aiming at the problem that the accumulation of powder paint was easily occurred in electrostatic devices and

nozzles in the automatic spraying process of the spraying robot, a three-dimensional model of the nozzle based on
SolidWorks2016 software was established and the FLUENT module of ANSYS17.0 was used to perform fluid simulation

analysis on the nozzle. It was found that the design of the interior structure of the nozzle was unreasonable, and

anoptimization of the nozzle structure was proposed. The original single 4 mm width beam in the electrostatic device was

changed to three 1 mm width beams distributed according to an equilateral triangle and the inner cylinder was changed to

a cone; the bevel nozzle was used to replace the full-plane nozzle, and the angle of the bevel angle was studied. The

results show that the 45 bevel is the most suitable angle. The static analysis results show that the powder in the improved

nozzle is not easy to accumulate and the optimized design meets the requirements.
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Figure 1

Electrostatic device and

nozzle powder accumulation
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Figure 2 Original nozzle and electrostatic device
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Figure 3 Original model speed and pressure cloud
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Figure 4 Optimized electrostatic device and nozzle
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Figure 5 Static analysis results
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Figure 6 Speed clouds at various angles
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Table 1  Efficiency from various angles
RUEf AR ”EU%FIQJ%%EE%E —
JE/(°) FED /mm BRI /mm
0 0 216 0.00
15 58 225 25.78
30 122 220 55.45
45 278 341 82.11
60 174 260 66.92
75 86 405 21.23
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Figure 7 Relationship between

efficiency and slope angle
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Figure 8 Optimized model speed and pressure cloud
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