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Table 1 Simulation results of cylindrical aluminum armature

temperature rise considered velocity at muzzle/(m * s™1) maximum temperature rise/C efficiency/ %
yes 83.0 6.7 7.17
no 87.5 — 7.97
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Table 2 Simulation results of cylindrical armature of different materials

i velocity/ maximum efficiency with considering efficiency without considering
material (m+s ) temperature rise/C temperature rise/ % temperature rise/ %
copper 103 14.0 11. 05 12.15

aluminum 83 6.7 7.17 7.97
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Table 3 Influence of subdivision homogeneity on aluminum armature temperature rise calculation

division velocity/(m « s~ 1) efficiency/ % maximum temperature rise/C
uniform 143.0 6. 40 11.8
ununiform 142.5 6.35 12.6
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Table 4 Simulation result of aluminum armature with different density uniform subdivision

division velocity/(m « s~ 1) efficiency/ % maximum temperature rise/C
uniform 3(radial) X 15(axial) 143.0 6. 40 11.8
uniform 2(radial) X 15 (axial) 143.2 6.41 11.0
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Calculation of temperature rise of armature in multi-stage synchronous inductive
coilgun based on current filament method

Niu Xiaobo'., Liu Kaipei', Zhang Yadong', Zhou Liang®, Linghu Xuanxia®
(1. School of Electrical Engineering , Wuhan University , Wuhan 430072, China;
2. Shanghai Mechanical-Electronic Engineering Institute , Shanghai 201109, China)

Abstract: The conductor cylinder armature is commonly used in synchronous induction coilgun. A model is developed to
calculate the temperature rise of the armature based on the current filament method. The correctness of the model is verified by
setting up a 3-stage synchronous induction coilgun test platform. The influence of the armature material and division setting on the
temperature rise is analyzed. The result shows that the maximum temperature rise of the armature concentrates in the exterior
surface of the tail, and there is a high temperature rise in the front of the armature. When the payload is adjusted to make the
quality of the copper armature and the aluminum armature equal, the temperature rise of the former is higher while the influence
of the temperature rise on its emission efficiency is lesser than the latter, because the temperature coefficient of resistivity of cop-
per is less than that of aluminum. In addition, the influence of division setting on the calculation results is obvious. From the
point of view of influence of the temperature rise on the emission process, the copper armature is more suitable for high-speed e-
mission than aluminum armature.

Key words: multi-stage synchronous inductive coilgun; temperature rise; current filament method; armature
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