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Fig. 1 Process flow diagram
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Fig. 2 Traveling mechanism of crawler chassis
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Fig. 3 Experimental schematic diagram
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Table 1 Parameters of cavitation nozzle
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Fig. 4 Schematic diagram of cavitation nozzle
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Fig. 5 Modeling of rotating leaf disk
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Fig. 6 Mechanical chassis modeling
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Fig. 7 Model of main and secondary support plates
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Fig. 8 3D model of the overall connection of

the main and secondary support plates
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Table 3 The first six orders of intrinsic frequency and vibration pattern of the robotic arm
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Fig. 14 Model-specific vibration patterns
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Design of Algae Removal Device for Slopes of South-to-North
Water Diversion Mainline Canal

WANG Liaoyuan" " ,LIU Zhigiang®, LI Zhiguang'

(1. Henan Administrative Branch of Yellow River Conservancy Commission,Zhengzhou 450002 ,China;

2. Kaifeng Yellow River Administrative Bureau,Kaifeng 475002, China)

Abstract ; South-to-North Water Diversion is a very important project,and its construction is important for
solving the problem of water shortage in northern China,promoting economic development,and improving
people’s livelihood. However, it also faces some environmental problems, such as algae on the side slopes
which always affect the water quality of the South-to-North Water Diversion. This paper mainly focuses on
the removal of algae on the slope, designs a slope algae removal equipment, the equipment in the tractor
drive to drive the removal mechanism for the removal of algae,according to the structural characteristics of
algae and cavitation jet de-algae algae removal effect,the use of cavitation jet method of the South-to-North
Water Diversion of algae on the slope of the slope for effective removal. In this paper,we first carry out the
design of institutional track chassis, mechanical arm and removal mechanism, and then use the software
Solidworks to model the mechanical arm and carry out the assembly of the overall equipment. The anima-
tion simulation of the assembly diagram shows that there is no interference during the operation of the
mechanism,and the motion trajectory and state are in line with expectations. Through ANSYS static analy-
sis and modal analysis of the mechanical arm,in the static analysis,after applying its own gravity and front-
end tension,the results show that the maximum displacement and deformation of the mechanical arm are in
line with the deformation requirements, while the maximum stress is less than the yield limit of the materi-
al;through the modal analysis of the vibration frequency of the sixth-order modes estimate the vibration
frequency of the vibration frequency of the whole machine vibration range.so as to complete the design of
the slope algaecide removal device removing mechanism.

Keywords: South-to-north water diversion main canal; crawler chassis; slope algae removal; cavitation jet;
ANSYS analysis
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