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Static Feature Analysis of Water Tanks and Connectors in

a High-Pressure Water Cannon System

LI Zhongqun', LIU Yang', ZOU Xiangqiao’

(1. College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. Hunan Xiangwei General Aviation Co., LTD., Zhuzhou Hunan 412007, China )

Abstract: Firefighting helicopters find their wide application in extinguishing fires in forests, high-rise buildings,
hazardous material sites, and other fire-prone areas due to their advantages of high maneuverability, large payload,
and long endurance. In view of an prevention of safety accidents brought about by structural issues, it is necessary to
conduct a static analysis of the external water cannon system structure so as to ensure that the strength and stiffness
of the designed external water tank structure can meet airworthiness standards. Firstly, a three-dimensional model has
thus been established of an external water tank and connectors for fire helicopters by using SolidWorks software, with
appropriate simplifications made. Subsequently, a static analysis has been carried out on the water tank and its various
connectors by using the finite element analysis software. The simulation results show that the water tank and connector
structure of the designed high-pressure water cannon system is characterized with good static characteristics, wheih
meet airworthiness requirements, thus ensuring the normal operation and performance of the system.
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Fig. 1 3D model of a simplified water tank with its connectors
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Table 1 Material properties of composite materials

Sl ) At/
GPa GPa THHA L GPa
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(kg'm™) MPa

70 70 0.03 4 1 600 400
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Table 2 Material property of connectors
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Fig. 4 Statics analysis results of the fire water tank
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Fig. 5 Location diagram of each connector
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Fig. 6 Static analysis results of the rear suspension seat
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Fig. 7 Tie rod static analysis results
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Fig. 10  Static analysis results of the front suspension buckle
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