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Abstract: A kind of needle-type micro jet dispensing systems driven by piezoelectric actuator for
high viscous liquids is proposed to dispense high viscous materials speedily, accurately and
flexibly, and to solve the problem that needle-type jet dispensing technology driven by pressure
has low efficiency and limited ability to control droplets. The system combines the piezoelectric
actuator and the traditional needle-type jet valve, and utilizes a diamond displacement
amplification mechanism to magnify the displacement of the piezoelectric actuator and to vibrate
the needle so that the droplets are driven to squirt from the nozzle. The finite element analysis
method is used to analyze the structure and the dynamic performance of the amplification
mechanism. The output displacement of the needle is analyzed by building a dynamic
mathematical model of the displacement output module. The structural parameters of the
mechanical structure are obtained through these analyses. An experimental platform consisting of
jet valve, pneumatic module, driving module and monitoring module is built, and a pre-

distribution scheme based on fuzzy PID is developed. Experimental results show that the needle
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amplitude reaches 0. 5 mm which is very suitable for dispensing. Smaller droplets are obtained as

jet frequency and fluid viscosity increase, and the dispensing repeat-precision and accuracy of the

droplets can be controlled below 4% and within = 6%, respectively. These results reveal the

non-contact dispensing mechanism of high viscous materials, and verify the feasibility of the

needle-type jet dispensing system driven by piezoelectric actuator.

Keywords: high viscous; needle-type; piezoelectric actuator; diamond amplification mechanism;

fuzzy PID
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