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Abstract— Are today’s gun really effect? Have cost efficient 

projectile delivery? These are few questions arms industries 

must ask. The rail gun is a perfect answer to that it not only 

delivers the projectile at high velocity but also have longer 

range as well, high velocity projectile, considerable area 

damage and cost of the projectile is also less. It can be 

considered a new advancement if field of arms industry. 
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I. INTRODUCTION 

Electromagnetic rail gun is a gun which uses magnetic force 

to drive the projectile, instead of traditional gun which uses 

which uses gun powder. The speed achieved by the projectile 

can be much greater than traditional ballistic equipment, 

hence the projectile can be shot to a longer range with less 

cost. An EMRG is a system that takes large amounts of 

electrical energy and converts that energy into kinetic energy 

by means of the Lorentz Force. The Lorentz Force is defined 

by the equation 

When this law is applied to two parallel rails with a 

conductive projectile running between, the Lorentz Force 

vector runs directly down the middle of the rails, allowing for 

the acceleration of a projectile, current flow through the rails, 

creating a magnetic field about the rail with its direction 

following the right hand rule. Then the current runs through 

the projectile, perpendicular to the rails, and in the same 

direction within the projectile, creating a large Lorentz force 

and finally leave through the other rail. These magnetic fields 

are combined together 

II. EQUATIONS THAT DETERMINE FORCE ON PROJECTILE 

A. Equations 

Lorentz Force 

F= QE + Q(V*B)             (2.1) 

F = force on the electron 

Q = Charge on the electron 

E = Electric field 

V = velocity of electron 

B = flux density 

F = 1/2L’i^2 

F =ma 

a=F/m 

F = force on projectile 

L’ = inductance gradient 

i = current through projectile 

III. PROTOTYPE DESIGN 

The design of the rail gun consist of two parts 

1) Electrical network 

2) Rail design 

A. Electrical network 

In it the design of the power supply to capacitor bank and 

design of the capacitor bank is considered. 

The power supply converts AC to DC using a 

rectifier, the rectifier converts the AC to pulsating DC. After 

that it’s passed to filter which smooth’s the pulsating DC, the 

output of the filter is applied to the capacitor bank. 

B. Rail design 

The rail has to be selected carefully, it has to withstand 

sudden change in current and heat. 

The projectile should also pass smoothly through it, 

there should less friction between the projectile and rail. 

The inductive gradient is dependent on few factors 

of rail design as shown in fig, the distance between the rail 

the width of the rail and the length of the rail plays a 

significant part it the performance of the projectile, more the 

distance between the rail the greater will be the inductance 

gradient 

 
Fig. 1.1: 

The ratio of rail width to rail height (w/h) and rail 

separation to rail height (s/h) is taken into account to calculate 

the inductance gradient. 

 
Fig. 1.2: Basic diagram of an Electromagnetic rail gun 

As we can see from the above figure the basic rail 

gun model consist of a high power source which could 

discharge the power to rail when projectile is between them 

without damaging itself. 
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Fig. 1.3: Rayleigh line flow model 

Rayleigh line flow model is for generation of pulse 

for particular time period. In the rail gun we are using 

Rayleigh pulse forming network of type B, in it the value of 

capacitor and inductor are chosen are equal so they could 

form a perfect square wave, design of the capacitor bank is 

done on the bases number of capacitor and inductor units are 

used resistance and the time period of the pulse. 

The importance pulse width is when the projectile is 

fired it short circuits the circuit as a result the capacitor 

discharges very quickly and by the time projectile reaches the 

end of the rail it basically just passing through the friction of 

the rail which results in deceleration of projectile. 

 
Fig. 3.1: 

The above fig is a prototype of the rail gun. It consist 

of a rectifier circuit to provide constant output to charge the 

capacitors as a result capacitors are fully charged 100%, the 

difference between the rail results incomplete circuit, when 

the projectile is inserted between the rails large amount of 

current flows through the projectile. 

IV. WORKING 

The working of the Electromagnetic rail gun is based on the 

principle of Lorentz force and Faraday’s right hand thumb 

rule. The capacitor bank is charged by DC, a rectifier is a 

circuit converts AC to DC, the DC is pulsating DC that has to 

be filtered by capacitor to reduce the amount of ripples 

present in the pulsating DC. The pure DC is applied to the 

capacitor bank for charging purpose, after the capacitor bank 

is charged the supply voltage is removed, now there is 

connection between the capacitor bank and rail and the power 

supply is cutoff for safety, now the projectile is fired between 

rails with the help of a sling shot so it would have some 

starting velocity, when the projectile makes contact with the 

rail it short circuits the rail as a result a larger amount of 

current flows through the projectile which magnetizes the 

projectile and in turn accelerates the projectile. 

V. SAFETY 

1) Don’t touch the rails until voltage comes below 5V 

2) Insulate the circuits and rail at the time of operation 

3) Fix the multimeter to point of operation 

4) Don’t touch circuit while charging 
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