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Research and Design of Electromagnetic Claw of

Automobile Anti-collision Beam
Liu Tengfei', Wang Zhanzhong', Sun Guoxiang', Du Qixin’

(1. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. School of Mechanical Engineering, Zhangjiakou Vocational and Technical College, Zhangjiakou 076450, China)
Abstract: In order to realize the picking and placing of automobile anti-collision beam and it’s com-
ponents by manipulator automatically during welding process, the mechanical electromagnetic claw is
presented and the electromagnetic sucker is designed in detail, according to the actual shape, size and

moving speed requirements of car anti-collision beam. A three-dimensional model of electromagnetic
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chuck is drawn with solidworks. The range of electromagnetic force is obtained by analyzing the force
exerted by electromagnetic sucker during the process of lifting and moving parts. The electromagnetic
intensity of magnetic suction disc is analyzed with Maxwell software, and the magnetic induction inten-
sity and electromagnetic force of workpieces are obtained. Furthermore, the magnetic field distribution
is analyzed,and there is no magnetic leakage phenomenon. The ampere-turns are determined, and the
structural rationality of the magnetic chuck is verified, which meets the requirements of the upper and
lower materials.
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Fatigue Life Evaluation of Ballast Hopper Car Based on AAR Standard

Wang Shun', Feng Guosheng', Li Long', Xu Xiufeng’, Lv Hua®

(1. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. CRCC Shijiazhuang Co. ,Ltd, Shijiazhuang 050043, China)

Abstract: The AAR evaluation standard was developed by the Association of American Railroad and
can be used to evaluate the fatigue life of railway freight cars. In this paper, the finite element model of
the meter rail ballast hopper car was established by using ANSYS Workbench, and the stress analysis
was carried out under four working conditions: vertical static load, longitudinal tension, longitudinal
compression, and torsion. Taking the meter-track ballast funnel as an example, the corresponding load
spectrum of 100 t covered hopper car was selected and calculated by nominal stress method and Miner
linear cumulative damage theory. A Matlab program for life evaluation was compiled based on AAR
standard. The evaluation results show that the life of the hopper meets the design requirements.
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