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Piezoelectric driven hydraulic amplification jetting system
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Abstract: To pursue a more accurate non-contact dispensing in a higher speed, a piezoelectric-driven
hydraulic amplification jetting system is designed. The system uses a piezostack as the driving source
and amplifies the output displacement of piezostack based on the hydraulic amplifier principle to
implement the jet glue. Through theoretical analysis of hydraulic amplification module, the structure
parameters of the module are designed by combining with the analysis of output displacement of the
piezostack. Then, the displacements of the needle and the piezostack are measured by a laser
micrometer, and the magnifications of the hydraulic amplifier module on different voltages are
obtained. Finally, a jetting system platform is set up, the epoxy with a viscosity of 1 000 cps is chosen
to check its property of dispensing, and the relations between the driving voltage, high-low voltage
time and the volume of droplet are obtained. The experiments show that the jetting system can stably
jet 143 glue dots per second and the volume error of each dot is within £3. 11%, which is a more
efficient and accurate dispensing method for the electronic packaging.
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Fig. 1 Structure diagram of jetting system
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Fig. 2 Working principle of jetting system
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Fig. 3 Simplified model of hydraulic amplification unit
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Fig. 4 Block diagram of needle displacement test
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Fig. 6 Framework of jetting system bench
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