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This study presents the development of an automated thermal bonding system utilizing fluid—based temperature
and pressure control for the precise fabrication of microfluidic devices. Unlike conventional hot press methods, the
proposed system decouples the main chamber and bonding unit, enabling independent control of bonding parameters
through fluid circulation. This design is intended to promote uniform distribution of heat and pressure across the
bonding interface. Experimental results indicated the potential for producing bubble—free, uniformly bonded
specimens with excelletn mechanical intergrity. Consistent bonding quality was maintained over multiple cycles,
and the implementation of an automated user interface facilitated continuous operation without downtime between
processes. The system is considered promising for broad application in polymer—based microfluidic device
manufacturing and scalable production of high—quality devices.
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Fig. 1 Components of the Automated Thermal Bonding System
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