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High-speed mechanical crowbar switch used in discharge circuit
for magnetic pulse welding of sheet metals
~ Withstand voltage about6kV, operation time about8 s ~
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Abstract This high-speed mechanical switch consists of two sets of small Al contact sheets (2 pieces). The withstand voltage of
the switch is about 6 kV, and the operation time is about 8 ps. The two sets of contact sheets are fixed side by side on an insulated
4-turn flat coil. The two sets are connected in series, and both ends are connected to both ends of the coil. The contact between the
sheets is performed by rapidly applying a damped oscillating discharge current from a capacitor bank to the coil, and applying a
high-density magnetic flux to the lower sheets of each set that is electromagnetically coupled to the coil. Electromagnetic forces act
on the lower sheets, and these sheets collide with the upper sheets at high speed, closing the switch. The two sets of sheets are
electromagnetically welded. When the discharge current reaches the maximum (about 27kA) and the switch is closed, the discharge
current flowing through the coil commutates to the short circuit including the switch. The current flowing to the coil stops oscillating.
We report the experimental results of such a high-speed mechanical switch.
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