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Miniaturized Setback Generators Using Ring-Shaped Magnet
for Power Supply of Small-Caliber Electronic Fuze

& o 5°

Yoon, Sang-Hee

ABSTRACT

This paper presents miniaturized setback generators based on the conversion of mechanical energy into
electrical energy for military applications, especially power supply for electronic fuzes. In order to
minimize the volume of setback generators, a ring-shaped magnet enclosing a coil assembly is adopted.
A mechanical safety system, shear plate, is used as a release mechanism of the setback generators to
prevent the generators from operating accidentally. The setback generators are intended not to ignite an
electrical detonator but to charge a capacitor which is capable of driving electronic circuit of fuze. We
design the setback generators using the simulation results of an electromagnetic analysis tool, Maxwell®
2D. In experimental study, we perform safety tests of the shear plate and firing tests of the fabricated
setback generators. The present setback generators show that the voltage of 14.2V is charged at the
capacitor of 30pF within the charging time of 0.68msec and the critical acceleration for safety is 5,000G,
thus verifying that the setback generators with a ring-shaped permanent magnet can be applicable to the
power supply of small-caliber electronic fuze.
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[28 2] Working principle of the setback generator.
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Setback generator circuit

(2@l 3] Equivalent circuit of setback generator.
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[Z 1] Design requirements of the setback generator
used as the opwer source of small-caliber
electronic fuze.
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[28 5] Photograph of the fabricated shear plate.

(@
[22! 6] Estimated magnetic flux density distribution

around the SB4 in RZ plane (a)Before

magnet motion, {p)After magnet motion.
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[Z 2] Dimensions of the setback generators(Refer
to Fig. 1)
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(22 10] Photograph of the setback generators
including SB4(right) and SB8(eft).
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(28 11] Experimental setup for the shear plate
characterization showing enlarged view of
sample setback generator.
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