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Fig. 1 The diagram of narrow—arc fan—shaped nozzle structure

R0 X 45

2

Fig.2 The diagram of narrow—arc fan—shaped nozzle atomization structure
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Fig.4 The diagram of canopy top nozzle atomization angle
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Fig. 8 Atomization statistics diagram of the narrow—arc fan—shaped nozzle
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Design of Narrow—arc Fan—shaped Anti—drift Nozzle Based on
Entrainment Effect of Fruit Tree Canopy of UAV

Li Yixuan ' >’ Zhao Yaohui' >° Wang Xingxing' *°
( L. College of Mechanical Automation Engineering Wuhan University of Science and Technology Wuhan 430081
China; 2. Key Laboratory of Metallurgical Equipment and Control Technology of Ministry of Education Wuhan 430081
China; 3. Hubei Key Laboratory of Mechanical Transmission and Manufacturing Engineering Wuhan 430081 China)

Abstract: Aiming at the problem of liquid drift caused by plant protection UAV spraying fruit tree canopy a narrow arc
fan nozzle structure is designed by combining the entrainment effect and fan nozzle atomization principle when plant pro—
tection UAV sprays fruit tree canopy through the simulation analysis of the spraying process under different canopy pres—
sure coefficients the structural parameters of the narrow—arc fan—shaped nozzle with the best anti—drift were obtained.

The results show that as the inner diameter of the nozzle increases the structure of the liquid film and liquid belt tends to
be stable the distribution of droplets is uniform and the deposition rate first decreases and then increases; the canopy
pressure loss coefficient decreases and the width of the particle size spectrum decreases but the overall deposition rate
improvement. For thick canopy fruit tree planting choose a nozzle with an inner diameter of 1. 30 mm and a slit width of
0.15 mm with a particle size spectrum width of 0. 706 and a deposition rate of 95. 2%. For plant protection of thin cano—
py fruit trees choose an inner diameter of 1. 03 mm and a slit width of 0. 20 mm the nozzle has a particle size spectrum
width of 0. 858 and a deposition rate of 98. 2%. The droplet spectrum of the narrow—arc fan—shaped nozzle is greater
than 0.7 and the deposition rate is greater than 94. 1%.

Key words: plant protection UAV; narrow—arc fan—shaped nozzle; entrainment effect; anti—drift performance
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Design and Experiment of SCARA-based Flexible
Grape Picking Robot Arm

Yang Yulu Li Changyong
( School of Mechanical Engineering Xinjiang University Ur umqi 830047 China)

Abstract: To address the problems of today’s small grape growing environment complex environment and less flexibility
of space movement and weaker obstacle avoidance ability of common articulated robotic arms. Also to adapt to the charac—
teristics of grape plants with fewer branches fewer obstacles in the lower layer and more branches more obstacles in the
upper layer design and manufacture a flexible robotic arm based on SCARA robotic arm with SCARA robotic arm in the
bottom and flexible robotic arm part. Also develop its human—computer interaction system. Determine the end space posi-—
tion of the robot arm and the kinematic relationship of the robot arm by analyzing the mechanical structure and working
principle of the robot arm and draw its working space by using MATLAB. At the same time the upper computer system
and the lower computer system cooperate with each other to realize the position motion control of SCARA robotic arm and
flexible robotic arm.

Key words: picking; flexible robotic arm; movement space; kinematic solving; SCARA robot arm; grape
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