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Improvement of Drive Energy Efficiency in a Shear Mode Piezo Inkjet Head
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Abstract

The recent acceleration in high print quality and high-
speed inkjet printers commands the development of an
energy efficient multi-channel print head to accommodate
these ever-advancing printers. In response, we have
computationally simulated a shear mode inkjet head in or-
der to analyze its fluid flow dynamics and jet forming pro-
cess. As aresult, we have been able to optimize the shape
of the actuator, channel, and nozzle of the inkjet head. In
particular, a funnel type nozzle has proven to provide good
energy efficiency in a prototype print head based on the
results of our simulation and analysis.
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Fig.1 Structure of shear mode piezo inkjet head
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Fig.2 PZT actuator (cross section)
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Fig.3 Droplet ejection process
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Fig.4 Resonance frequency vs. droplet ejection
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Fig.5 Actuator deformation analysis
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Fig.6 Voltage sensitivity vs. channel width
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Fig.7 Ink elastic energy vs. channel width
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Fig.8 Channel length vs. resonance frequency
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Fig.9 Nozzle diameter vs. droplet velocity
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Fig.10 Taper angle vs. droplet velocity
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Fig.11 SEM photograph of nozzle cross section
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Fig.12 Nozzle shape vs. droplet velocity
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Table 1 Specifications of prototype head
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