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Table 1 Material parameters

Material  p/(g/em’) E/(GPa) v 5,/(GPa)  G/(GPa) P
Cu 8.9 220 0.37 1. 20 44,7 0.25
7075 Al 2.8 72.4 0.33 0.42 26.9 0.25
x2 MY
Table 2 Structure parameters

Structure Length/(mm) Width/(mm)  Surface-volume ratio Magnitude of unilateral interference/(mm)
Rail-horn 80 20 20.1+: 20
Rail-line 30 20
Armature 25 6 20.04 : 20 0.01
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Combined Engraving Process of C-Shaped Solid Armature
in Electromagnetic Railgun

ZHANG Yi, YANG Chun-Xia, LI Bao-Ming

(Science and Technology on Transient Physics Laboratory ,
Nanjing University of Science and Technology s Nanjing 210094 ,China)

Abstract:In order to meet the requirement for initial contact pressure between armature and rails of

electromagnetic railgun, by taking the engraving process of C-shaped armature in small caliber electro-

magnetic railgun as the research object,three engraving modes including uniform loading,impact load-

ing and combined loading are simulated by using finite element method based on the mechanical analy-

sis,and then the changes of radial deformation,stress and shear stress of the elements in the armature

arm are compared and analyzed. The results show that the combined loading can obviously decrease the

degree of shearing damage during solid armature engraving process and, in addition, improve initial

contact pressure effectively in the same condition. The research findings show that combined mode is

beneficial to increase the launching efficiency of electromagnetic railgun.

Key words: armature;combination;engraving process;initial ballistics;finite element
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