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A New Method for Calculating the Inductance Gradient of Railgun

Wu Haoran', Wang Zhiheng', Li Xiaojiang®
(1. Administrant Brigade of Postgraduate, Academy of Equipment, Beijing 101416, China;
2. Department of Spaceflight Equipment, Academy of Equipment, Beijing 101416, China)

Abstract: In view of the limitations of studying on railgun inductance gradient under the influenced by the velocity
skin effect, this paper proposed a new method to calculate inductance gradient of railgun based on the Biot-Savart law.
Disadvantages and shortcomings of four calculation methods presented in other papers were pointed out, and this paper
assumed that current was on the inner, upper and lower surfaces of rails uniformly, then analyzed inductance gradient with
new method and other four methods respectively, and compared the calculated values of them with the ones obtained from
ANSYS and experiments. The results show that, the change trend of calculated values of the new method and other four
methods is relatively consistent, and calculated values of the new method are closer to the real ones so that the new method
has the advantages of simpleness and accuracy.
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