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Effect of Rail Dimensions on Railgun magnetic field distribution
and Inductance Gradient
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Tabriz, Iran.

Abstract

Magnetic field distribution in railgun structure is the effective factor that determines its efficiency. This field
distribution is affected by rails and armature geometry and dimensions. This paper investigates how the rails
dimensions and spaces affect the magnetic field distribution, magnetic flow density and inductance gradient (L").
L' plays an important role in the performance of an Electromagnetic Launcher (EML), and it determines directly
the force that accelerate projectile. A finite element method is discussed to simulate two dimensional railgun in
this study. Finally L' for various dimensions are tabulated and compared with values obtained from other
methods.
Key words: Inductance gradient, Railgun, FEM, Magnetic flow.

1- Railgun
2- Inductance Gradient



LI
ac
()
6=57x10"% S/m
Y-z X-Z
X-Z y-Z
H,=0 y-z
H,=0
¥
® |
I !
5 X

T[]

11
F=4L'T’ ()
) L
F I (H/m
()
P2 IV Y
|
==
|
=l Juy
[] L
LY
[ ]
1]
Ll
W
S h
dc




B=VxA ()

1= 2 A
F=Em=%z [Bi > () Vx(leA)Jrca—A:i ()
1 1 l_,l, 8‘[
S, i ! A B
L' : -
J c u
L () ' B A
()
pZ
- ()
- oA
_ Je——GE ()
()
J ()
s hw A
S=W=/ cm ()
h
1 0A
e(—VA)-6—=-
\Y (uv ) o J ()
() . L o J (ac)
W h:S:/ . a
S h=w= | () ] E
ALY
) h
s . L' ( 1 )
' Ve(—VA)-jocA =-] ()
L n
. A
() , B ()
h w L' ()
S
() B
E, =1 Iuds ()
M

1- Eddy Current
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