ISSN (Print) 1598-5385
ISSN (Online) 2233-6648
LAG+=> Journal of the Korean Magnetics Society 25(3), 83-86 (2015) http://dx.doi.org/10.4283/JKMS.2015.25.3.083

Study on the Projectile Velocity Measurement Using Eddy Current Probe
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Nowadays the weapon systems are employed air bursting munition (ABM) as smart programmable 40 mm shells which have been
developed in order to hit the target with programmed munition that can be air burst after a set distance in the battlefield. In order to
improve the accuracy of such a bursting time, by measuring the speed of the munition from the barrel, weapon systems calculate the
exact time of flight to the target and then the time information must be inputted to the munition. In this study, we introduce a device
capable of detecting a shot at K4 40 mm automatic grenade. The shot is composed of a rotating copper band to convert linear motion
into rotary motion when it passes through the barrel, the steel section is exert the effect of fragment and aluminum section to give fuze
information. The aluminum section was used to detect munition using eddy current method. To measure muzzle velocity by means of
non-contact method, two eddy current probes separated 10 cm was employed. Time interval between two eddy current probe detection
times was used as muzzle velocity. The eddy current probe was fabricated U-shape Mn-Zn ferrite core with enamelled copper wire,
and 200 kHz alternating current was used to detect inductance change. Measured muzzle velocity using the developed sensor was
compared to the Doppler radar system. The difference was smaller than 1 %.
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Fig. 1. (Color online) Photograph of the eddy current probes.
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Fig. 2. Schematic diagram of signal processing electronics to get TTL signals.
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Fig. 3. (Color online) Photograph of two eddy current probes were
molded in muzzle.

Fig. 4. (Color online) Photograph of the PCB for signal processing
electronics to get TTL signals.
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Fig. 5. (Color online) Photograph of the K4 40 mm attached
developed muzzle velocity measuring sensors.
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Fig. 6. (Color online) Detected TTL signal from the developed
muzzle velocity measuring sensors.
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Table I. Comparison of muzzle velocity measured with doppler
radar and developed sensor.

Number  Doppler radar Developed sensor  Deviation
of shots (m/s) (m/s) (m/s)

1 227 231 2.8

2 225 223 1.4

3 224.6 225 0.3
Average 225.53 226.3 1.5
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