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Using Taguchi Method to Optimize the Parameters of
PMMA Hot-embossing When Manufacturing Plastic
Micro-pumps
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Department of Mechanical Engineering, Southern Taiwan University of Science and Technology
Abstract

A thermoset polymer material, Unsaturated Polyester (UP), was used to replace a standard nickel mold to
create a new type of microfluidic master. This UP mold hot embosses the PMMA substrate and was used to
make a micropump. The quality of the pump’s performance was subsequently verified. First, a Taguchi design
analysis was used to create a hot embossed PMMA substrate. Using a system based on the Taguchi method, it
was experimentally discovered that the optimal PMMA size transformation is achieved when operation
parameters of 150 °C, 60 ‘C, 3 minutes, and 0.5 tons for upper plate temperature, bottom plate temperature,
duration and applied pressure, respectively. For best durability of the UP master, the optimum parameters are
150 C, 50 °C, 4minutes, and 0.5 tons for upper plate temperature, bottom plate temperature, duration and
applied pressure, respectively.  Finally, the micropump based on this optimal parameter fabrication process has
maximum flow 111.2ul/min when the voltage is 100 Vpp at 500 Hz. The maximum back pressure is 5.9 Pa,
when the voltage 100 Vpp at 400 Hz.
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