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Piezoelectric type nozzle flapper valve and its control method
ZHOU Miao-lei', YANG Zhi-gang®, TIAN Yan-tao' , CHENG Guang-ming®, GAO Wei'

(1 .College of Communication Engineering , Jilin University, Changchun 130025, China;
2. College of Machinery Science and Engineering . Jilin University , Changchun 130025, China)

Abstract: A novel piezoelectric type nozzle flapper hydroelectric servo valve was developed and its con-
trol method was researched. A double nozzle baffle amplifier was designed as the prestage actuator of
the double nozzle flapper hydroelectric servo valve by the low cost bimorph bend component, then the
principle of the novel piezoelectric type nozzle flapper hydroelectric servo valve was introduced. Final-
ly, for the hysteresis and creep nonlinearities of the piezoelectric component and time variation factors
of the system, a single nerve-cell adaptive PSD intelligent control method was presented. Experimen-
tal results show that the overshoot and the setting time of the step respond under the PID control
method is 7. 9% and 0. 13 s, respectively, but the overshoot and the setting time of the step respond
under the proposed control method is 2. 4% and 0. 07 s. It is proved that the proposed control method
is validaty. Experimental results also indicate that the novel piezoelectric type nozzle flapper hydroe-
lectric servo valve has advantages in simple structure, low cost and high precision, it can meet the
need of high precise control system in the recent period.

Key words: bimorph; nozzle flapper hydroelectric servo valve; nonlinearity; single nerve-cell adaptive
PSD control
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Fig. 1 Structure of bimorph bend component
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Fig. 3 Structure principle of piezoelectric type nozzle

flapper hydroelectric servo valve
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Fig. 4 Prototype of piezoelectric type nozzle flapper

hydroelectric servo valve
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