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The circuit theory analysis and dynamic simulation
for the capacitor drived railgun
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Abstract : In order to analyze the influencing factors during the launching of capacitor drived railgun, the
basic prineiple of the railgun is introduced,and a circuit model for capacitor drived railgun is set up. The
calculus equation used to-describe the electromagnetic course in this type of railgun is established accord-
ing to the principle of electric network, the electromagnetic field and the electromotive mechanics. And
the simulation model is also established to simulate the dynamic process in the capacitor drived railgun.
The simulation results show that the speed of emitted body will be improved with the increase of capaci-
tance of driving capacitor, and will be decreased with the increase of the mass of emitted body.
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Fig. 1 The basic geometry of railgun
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Fig. 2 The equivalent circuit of the

capacitor drived railgun

ok u, (1) st 2588 LR 14 1) e
R, R 1) 5L B 248 B, L (1) 20 L B
R Bse(1) AR %

BURE 2 S B, TR Y

u, (1) =e(1) =R()i(r) + LEDHD) (g

A3 J) F(2) 5 B(1)i(e) BIE L, RS
SRR BE B () X AR i(2) BRIELE, BT LA B AX A 52
Jy F(2) 5HHL i(e) B9 J5 IELE, B

F(t) =ma(1) = ke(2)i*(2) (2)
KA by (o) Be— MU KT AL E x (1) F RH
B XA R AR JB SO ) o HE A A 2
v(t) ABBHEEES x(0) HAIE E BRI RE R(2) BRIE
BREGHER L(2) BT AR N

(1) = n, +Lflkp(x)iz(z)dz (3)
mJao

2(1) = x, + vyt +#f;(f;kp(x)i2(;)dt)dz
(4)
R(t) = 2Roxy + 2Ry (wgt + _lr;f;(f;k,,(x)iz(t)dt)dz)
(5)
L(8) = Lz, + Lo(voz + i—«fo(f;kF(x)iz(,)dt)dz)

(6)
x$2(6) K 15
di(t) _

ds o[ +';1;;f;kp(x)i2(t)dz) (7)

AR, HPUE ALK AR B Lo A PUE R KA
B 2 NHIRFN IR L E cm A BRI AL ¢ H kR


http://www.cqvip.com

L OO0 np:

.COM|

1 W 2 AR RE BV BUE B I BB AT SR A 25

AL R s, (1) N AR ALE 0, A
PR .

P M A3 B 1 B B A B B
5 e(0) RRRITRIE B(1) FUBE (1) MFBURIE
b, T B(2) 1 i) BUE L, B LA

(1) = ke(i0) (w + L [ k()2 (1)) (8)

AP kg () LRV S ARG E (o) ARIWAEL,
RAERL 88 b i T S MU Z TR I 6 T 7R

Mn=%-%ﬁum (9)
HP g, RAERBRARMIB TR B, B(1)
~(9)Al1g
qGp =
2+ 4] ([ o)) (Riw) + 1, 52 +

d@@»+gﬁaﬂ%+zﬂf4@;0mg+ﬁﬂnm

(10)
R L, X R — K TR () R B s - #
SHRATTRR, LIBLA B0 R IR AR XM AR &
TR EREYER, EERR— BRI
— B 3% (Runge-Kutta ) 77 ¥R il FLAUF A% , R AR %
HIRHEE

4 LEBIZRE K, (x)F0 kg (x) I HTS L

4.1 kp{x) Mo S5EL
B 3 Bl v Rk 1R 1 o e B S A R AT
181, BAR B 7E AL B S RE R 3R RIS R R

= Mol (2) x(t)
B = e 11
/() + (172)7 (n
l‘* (1)
1‘(’;) F(1) ,

el
-

3 HuEFR RN
Fig. 3 The simplified schematic of railgun
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Fig. 5 The simulation model and project of

capacitor drived railgun
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