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Parameter Study on the Design of Solenoid to Enhance the Velocity of Coilgun
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This paper reports the design of solenoid in a coilgun for high velocity of projectile in a coilgun system, according to diameter of
coil. Coilgun using a magnetic force means a mechanism that can control the magnetic material. When momentarily supply a large
current to the solenoid instantaneous magnetic field is created around the coil, the projectile is fired by receiving a magnetic force
towards the center of the coil, based on the right-hand rule of Fleming. The velocity of projectile is proportional to the magnetic force
generated by the electromagnetic coil. The current affects the life of the coil and the current limit exists. Therefore, the coilgun design,
which does not exceed the current limit and the magnetic forces are at the maximum, is required. In this paper, whether it is possible
fire looking for the optimal number of turns according to the diameter of the coil from AWG #6 to AWG #18 for the design of the
solenoid coil, and comparative analysis firing rate associated with it.
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Fig. 1. Schematic diagram of coil gun.
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Table 1. Subordination variable.

Number of axial turns of coil [turns]
Number of radial turns of coil [turns]
Mamximum current [A]

Resistence of coil [Q]
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Table II. Maximum current of each coil.

Coil Diameter [mm] maximum current [A]
AWG #6 4.11 17205
AWG #7 3.65 13596
AWG #8 3.25 10739
AWG #9 2.89 8521
AWG #10 2.59 6815
AWG #11 2.30 5375
AWG #12 2.05 4270
AWG #13 1.83 3402
AWG #14 1.62 2686
AWG #15 1.44 2130
AWG #16 1.29 1704
AWG #17 1.14 1327
AWG #18 1.01 1048
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Table II1. Electronic characteristics.

Initial capacitor voltage [V] 190
Resistance of capacitor [Q] 12.4 x 107
Capacity of capacitor [F] 0.09
The resistivity of the coil [(/m] 1.724 x 1078
Permeability [H/m] 4 x 107
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Fig. 2. Magnetic flux density at the point P.
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Table IV. Optimum number of coil winding turns.

Number of axial Number of radial

Coil turns of coil (N turns)  turns of coil (M turns)
AWG #6 7 6
AWG #7 10 6
AWG #8 10 7
AWG #9 12 7
AWG #10 12 8
AWG #11 12 9
AWG #12 13 10
AWG #13 14 10
AWG #14 14 11
AWG #15 16 11
AWG #16 19 11
AWG #17 19 12
AWG #18 18 13
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Table V. Velocity of projectile according to diameter of coil.

Coilgun 35S AT Sdllizol= 2 A7

Coil Velocity of projectile
AWG #6 111.38 m/s
AWG #7 109.65 m/s
AWG #8 103.83 m/s
AWG #9 101.36 m/s
AWG #10 99.8961 m/s
AWG #11 91.8143 m/s
AWG #12 79.8941 m/s
AWG #13 74.0578 m/s
AWG #14 72.7092 m/s
AWG #15 69.1247 m/s
AWG #16 66.0159 m/s
AWG #17 58.9320 m/s
AWG #18 48.8442 m/s
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Fig. 3. Velocity comparison according to the diameter of coil.
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