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A cartridge type hydraulic logic valve consists of simple two port valve whose poppet is closed
or opened by means of pressure signal of a pilot line. Accordingly, the logic valve can be used
not only for direction, flow and pressure control purpose but also for versatile fuction valve
which enables all above mentioned functions. In addition, the valve has little internal leakage and
pressure loss, superior response characteristics and easiness in making small block type valve.

The above mentioned good performances being recognized recently, the logic valve has been
used widely in the large scale hydraulic system such as a hydraulic press system, for the
performance requirements of high speed operation and precise control characteristics. However,
there are scarce reports until now, except for a few ones from Aachen Institute of Technology
in West Germany, so it is necessary to be studied on development of a new logic valve suitable
for the purpose of various usage, or technical development and investigation for practical
application.

This paper showed that the static and dynamic characteristics of a logic valve when the logic
valve is used for directional control, to investigate the relations between the valve operating
characteristics and the valve design conditions. From the above mentioned procedure, it was
ascertained that the valve operation characteristics obtained by numerical analysis showed good
agreements with experimental results.

The representative results obtained are as follows;

1. During the valve is closing, the poppet velocity is almost constant in the logic valve.

2. The pilot pressure P; and the resistance R in the pilot line have much influences on the valve

operation time.

3. Spring strength have not such a severe influence on the valve operating time.

4. The operation characteristics of the logic valve can be estimated with good accuracy

comparatively by numerical analysis with the equations describing poppet motion.
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Fig. 1. Schematic diagram of logic valve.
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Fig. 2. Flow coefficient of main poppet valve.
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