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This paper reports the optimize of solenoid coil in the coil gun by adjusting the winding number of coil and the distance between
coil and projectile, and the performance of the coil gun was improved by using the method of operating the SCR switch with the
physical contact of the projectile to flow the current to the two-stage coil. In the coil gun, the velocity of the projectile is influenced by
several factors. Cycle changes according to the capacity of capacitor, the winding of the solenoid coil and diameter of wire. Distance
between projectile and coil also influences the final velocity during capacitor discharge. When projectile passes a certain part of the
coil, receives the force in the reverse direction due to the Suction phenomenon and the speed decreases. Therefore, in order for the
projectile to have the optimal speed, it is necessary to combine the above elements to find the optimal value. It is also important to
control the discharge time of the solenoid coil when making the multi stage coil. The discharge method applied in this research has a
simple circuit configuration than the previous method using a sensor, and the speed loss is less than the physical contact method of the
general switch because the torque required for the switch operation is low, and It has the advantage that the coil gun system using the
high voltage can be operated stably. The velocity of the projectile was calculated using Maxwell, an electromagnetic analysis program,
and based on this, a prototype for coil gun and SCR discharge circuit was produced to measure the velocity of the projectile.
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Fig. 1. Circuit diagram of single stage coilgun.
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Fig. 2. (Color online) Shematic diagram of coilgun.
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Fig. 4. (Color online) Diagram and variables of solenoid coil.

Table 1. Specification of solenoid coil.

R Inside of winding coil (mm)

N Number of axial turns of coil (turns)
M Number of radial turns of coil (turns)
d Diameter of coil (mm)

Peopper Specific resistance (Q x m)
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Table I1. Meterial of Steel 1010.
Saturation flux density B sat [T] 2275
H (tnar) [A/m] 31831
Relative permeability z [-] 902.6
Electrical resistivity [Q2*cm] 143 x107°
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Fig. 7. Current flow in 2nd coil.
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Fig. 8. Projectile velocity of 2nd coil gun.
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(d) 2nd accelartion of projectile
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