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Design of a mobile electric vehicle charging pile

WU Zhongming, LU Junfeng, SUN Li, HU Tian, WANG Lanxin
(Department of Mechanical & Electronic Engineering, Jinling Institute of Technology, Nanjing 211169, China)

Abstract: The rapid development of electric vehicles has posed higher demands for charging piles. It is important to
investigate a class of mobile charging piles for electrical vehicles to better satisfy the charging demands. By analyzing the
environmental and technical requirements of mobile charging piles, the hardware and software system for a mobile
charging pile are designed. CATIA is used to mimic the model of the mobile charging pile structure, while ANSYS
Workbench, which is a finite software, is used to simulate and analyze strength and feasibility. The CANBUS bus is
applied to establish the communication between the charging pile control system, vehicle BMS and the charging module.
A CAN isolation circuit including ADUM1412 is used to avoid interference. ATK-1218-BD, which is a module of Beidou
GPS, is employed to constitute the wireless positioning system, followed by a designed emergency charging stop safety
module and a charging gun detection module. Results show that the maximum deformation value of the hardware
structure is 3.07 mm, while the maximum stress is 134.41MPa. The vertical line of the charging pile gravity center is
within the range of the structure bottom. This meets the requirements of strength and stability. The control system has
shown complete functions. Specifically, the safety emergency stop module and charging gun safety detection module
ensure safety while using the charging pile, providing a useful guideline for future engineering practice.
This work is supported by the National Natural Science Foundation of China (No. 51515072).
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Table 1 Charging efficiency rating standard
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Fig. 1 Overall frame of the charging pile system
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Fig. 2 Design sketch of charging post functional module area
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Fig. 3 Design sketch of framework of charging pile body
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Table 2 Calculation working condition of charged pile body

T ) X T Y Hin Z
1 5 6 6
2 5 6 -6
3 -5 6 8
4 -5 6 -8

*®3 MM TEHNESTER
Table 3 Results of static analysis under four working conditions
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Fig. 5 Software measures the center of gravity of the model
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