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Abstract— this paper presents a robotic tank with electric coilgun operated with 10T. This tank is designed to overcome
disadvantages of conventional chemical launch technology such as dynamic properties of propellant gases, storing, and
handling and transportation problems of chemicals. This technology provides fuel free launching technology with
electromagnetic coilgun. Coilgun consist of electromagnetic coils, switches and capacitors which provides ease in control
of muzzle velocity. Simulation with two coilguns was performed to understand the performance of coilgun in aspect of
electrical parameters.
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I.  INTRODUCTION

Electric coilgun is made with electromagnets which are operated in series after one by one with the help of fast switching
components like IGBT. During the switching process electrical energy is provided to electromagnets from charged
capacitor. This energy is then converted into electromagnetic energy and it attracts the ferromagnetic material inside the
barrel. Ease in control of muzzle velocity can be obtained with the help of current control. The major challenge in coilgun
is to avoid the suckback effect. To avoid this opto-coupler is used to detect the position of projectile and accordingly
switching is performed.
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FIGURE 1: Basic operation of electric coilgun

Il. PROPOSED METHODOLOGY

1
TRANS- MOTOR | TAN K
| RECEIVER I——‘ = | CONTROLER | MOVEMENT

EPr\ Ssmaa SHOOTING OF PROJECTILE
TRANS NMOD -
NMITTE ULE
COILGuUN
CONTROL
RrROOMNM ‘
| T T
1 =
[ 1 Micro | == | === |
St sT A T gl
MONITORING comMmmMAND T T
SOR
x T
SAS 1P
SENSOR CANMERA

FIGURE 2: Basic operation of electric coilgun

Page | 67


mailto:rahulabhyankar@viva-technology.org

National Conference on

"Role of Engineers in Nation Building" organized by VIVA Institute of Technology, Mumbai
(6" and 7% March 2020)

A LOER International Journal of Engineering Research & Science (IJOER)

ISBN:[ 978-93-5391-287-11 ISSN: [2395-6992] [Vol-6, Issue-3, March- 2020]

Control room is equipped with display and monitoring devices and control commands. Trans-receiver such as WIFI
module is used to transmit the command signal. Cloud provides the link between tank and control room with the help of
internet. GSM module inside the robotic tank transmits and receives the command. Microprocessor is used to control and
process the commands received from the control room. It also controls the forward backward and right, left movement of
the tank with motor controllers. Coilgun, capacitors and switches simultaneously performs to shoot the projectile.

I11. COILGUN SIMULATION
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FIGURE 3: Overall Simulation model of electric coilgun
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FIGURE 4: Overall Simulation model of electric coilgun
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IV. SIMULATION PARAMETERS
TABLE 1: SimulationParameters
Coilgun 1 Coilgun 2 Coilgun 1 Coilgun 2
Capacitor bank: 1 Milli Capacitor bank: 1 milli Series RLC 1:- Series RLC 1:-

farad

farad

Resistance:- 1.7 Ohm
Inductance:- 2.44 milli Ohm

Resistance:- 1.7 Ohm
Inductance:- 2.44 milli Ohm

Step input 1/1:- Step
Time:- 0.005 sec

Initial value:- 1

Final Value:- 0

Step input 2/1:- Step
Time:- 0.01 sec Initial
value:- 1

Final VValue:- 0

Series RLC 2:-
Resistance:- 1.7 Ohm
Inductance:- 2.44 milli Ohm

Series RLC 2:-
Resistance:- 1.7 Ohm
Inductance:- 2.44 milli Ohm

Step input 1/2:- Step
Time:- 0.005 sec

Initial value:- 0

Final VValue:- 1

Step input 2/2:- Step
Time:- 0.01 sec Initial
value:- 0

Final Value:- 1

IGBT:-
Internal resistance (Ron) :-
0.05 ohm
Snubber resistance (RS) :- 0.1
Mega Ohm
Snubber Capacitor (Cs) :- inf

IGBT:-
Internal resistance (Ron) :-
0.05 Ohm Snubber
resistance (RS) :-
0.1 Mega Ohm Snubber

Capacitor (Cs) :- inf

Ideal Switch: Internal
resistance (Ron) :-
0.001 Ohm Snubber
resistance (RS) :-
0.1 Mega Ohm
Snubber Capacitor (Cs) :-
inf

Ideal Switch: Internal
resistance (Ron) :-
0.001 Ohm Snubber
resistance (RS) :-
0.1 Mega Ohm
Snubber Capacitor (Cs) :-
inf

Diode across Coil:-
Internal resistance (Ron) :-

0.001 Ohm Snubber
resistance (Rs) :-
500 Ohm
Snubber Capacitor (Cs) :- 250
nano Farad

Forward Voltage:- 0.8

Diode across Coil:-
Internal resistance (Ron) :-
0.001 Ohm Snubber
resistance (RS) :-
500 Ohm Snubber
Capacitor (Cs) :-
250 nano Farad
Forward Voltage:- 0.8

V. SIMULATION RESULTS

FIGURE 5: Simulation results of electric coilgun
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VI. CONCLUSION
This project demonstrates the basic idea and design of the coilgun. This project presents the best solution with a robotic tank
with electric coilgun and 10T. Electric coilgun provides features such as fuel-free launching technology, eco-friendly, ease in
control of muzzle velocity through electric current. This coilgun eliminates most of the disadvantages of conventional chemical
launching systems such as dynamic properties of propellant gas, hazardous nature of propellant gas, storing, handling and
transporting difficulties of propellant gas and also high operational cost. This project gives a detailed idea of a simulation of
coilgun and analysis of the simulation result.
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