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Analysis on logic behaviour of a piston

pump based on fluid logic theory

ZHU lJian-guo, ZENG Wei-liang, DONG Wan-feng
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: In allusion to the self-lock failure mode existing in the development of a certain piston
pump, the operating sequential table and state K-map of the pump’s pneumatic control circuit are
built with the fluid logic theory. The logic behaviour of the pneumatic control circuit is analyzed by
logical deduction. The analysis results indicate that the self-lock failure will happen when two slide
valve position state are the same. The reason why the self-lock failure oceurs in two slide valve con-
trol mode is demonstrated in theory. Then a method to control the pump by single slide valve is put
forward and it can avoid logical hazard.
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Fig. 1 Schematic diagram of piston pump
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Fig. 2 Schematic for pneumatic control circuit of piston pump
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