BCRBHEME T Y F/NLT DFRF

BEEREEMEZ Y F/NILT ORI

Development of a Latch Valve with Self-Returning Function
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One type of pneumatic valve that controls air pressure is the latch valve. The latch valve is a self-
holding type valve having a magnetic circuit mechanism capable of holding the position of the movable
iron core without being energized by using a permanent magnet provided in the solenoid. Consequently,
no heat is generated from the coil, and there is a significant energy-saving effect in that virtually no
power consumption is required. However, there is a downside in holding the movable iron core in place
with a permanent magnet: The movable iron core cannot hold its position when external forces such as
vibration and shock are applied, and the valve may malfunction. To address this major issue concerning
latch valves, we have developed a technology that utilizes the generation of back electromotive force,
which is a characteristic of coils, to detect malfunctions caused by external forces. Furthermore, we
have developed a control circuit that, in the event of large external forces, can detect changes in the
back electromotive force of the coil due to external forces and apply a holding voltage before the
movable iron core malfunctions. In this paper, we will introduce the detection and control circuit that
prevents the latch valve from malfunctioning in any environment using examples.
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Fig. 8 vibration conditions
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Leakage-Vibration acceleation  Vibration acceleration and
(X direction,Plunger release) Back electromotive force
(X direction,Plunger release)
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Impact acceleration-back Impact acceleration-back
electromotive force characteristic electromotive force characteristic
(X direction,Plunger release) (X direction,Plunger suction)
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Fig. 15 Vibration test result (X direction,plunger release)
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Fig. 16 Impact test result (X direction,plunger release)
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