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Transient influence on the electromagnetic launch rail under a cosine
function of the magnetic pressure

LIU Feng, LIU Wen
(College of Science, Yanshan University, Qinhuangdao Hebei 066004, China)

Abstract: This paper studied the friction damping factors that influence electromagnetic
rail launching. An electrical magnetric launcher orbit was simulated into an elastic foun-
dation beam under a movement loading, a mathematical model of beam was established
by using Euler beam theory, and the analytic solution of the flexural deflections of an orbit
involving exponential functions of the dynamics problem under a simple harmonic pressure
was derived with the help of the integral transformation, the inverse transformation and
so on. The results of the numerical examples with MATLAB software showed that the
elasticity coefficient, the viscous external damping coefficient and the coulomb damping
coefficient have different influences on the transient dynamic response. So it provides
sufficient theory evidence about the initial value problem of solving a higher order partial
differential equation and improving the performance of an electromagnetic emission device.
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Fig. 1 The general diagram of the railgun
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Fig. 2 The rail is modeled as a beam on elastic foundation
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Tab.1 Parameters of electromagnetic launcher’s rail and load
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Fig.3 Node deflection-time curve at different coefficient of viscous damping

4 N RERP RN AZ LS AR BO PUB R BRI 20, MR N AZBLJE R EON He /AT 3 5%
Wiy, BB 1 5 K AR TG I AT A RN AR R JE R TTE K, R W BB R g sl 3 FUE R
P IS R AT I S .

5 N IE RS R BN HE K s . SR R BT DR A AN, BRI it 2k Bt
Bk NI Gt SE 2



55 5 ) KIUEE, 255 P A Y LI B2 % 0 oA K L 0 A P A g 2 i [ 75

1.4
A —— Cs=100 % 10'"° Ns/m
S R Cs=120 % 10'* Ns/m
Lo ki — — Cs=150x 10"* Ns/m
RN —-—- Cs=180x 10" Ns/m
0.8 iy,
DAL
£ 0.6
i
R 0.4
0.2
0.0
-0.2
-0.4 -
0 1 2
AL/ x 10"

4 AFRPRNNAZFILE 2R ECT T R - I 1] ¢ R Hh 25

Fig.4 Node deflection-time curve at different coefficients of material damping
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Fig.5 Node deflection-time curve at different coefficients of elasticity
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Remark 9 In order to apply the subdiffusive Black-Scholes model to real market data,

it is crucial to give parameters estimation procedures. One can refer [10] to see details for the

estimation of the parameter «.
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