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Abstract: Adhesive bonding technology faces challenges regarding achievement of pl.-magnitude ultra-
micro dispensing in narrow spaces. To address this problem, a pl.-magnitude ultra-micro automatic
dispenser was designed in this study. The transfer-type sealing method was adopted, and a dispensing
needle was driven to traverse through a glass microtube with loading glue; adherence was achieved
with a micro-droplet. Subsequently, the micro-droplet could be partly transported to the target
surface. The dispenser, which was 65 mm in total length and had a minimum resolution of 0. 24 pm/
step and a maximum stroke of 7 mm, was linked to the upper computer via a USB interface, using
which the dispensing process was controlled. An experimental platform was constructed, and a
manual micro-positioning platform with a resolution of 10 pum was used to load a micro-ball with a

micro-hole drilled on its surface. Four CCD microscopes were used to detect the position of the micro-
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hole and provide visual feedback to the operator. An electronic micro-positioning platform with a
resolution of 0. 2 pum was also employed to hold the dispenser and transport it seamlessly to the
correctposition for holesealing. After the hole-sealing process was completed, two optical microscopes
were used to measure the size of the glue spot and assess the quality of the holesealing. Many
experiments were conducted to study the performance of the dispenser. Subsequently, the dispenser
was also used to seal micro-holes of diameters varying from 5 to 20 pm in a narrow seal cavity with a
diameter of 170 mm and length of 350 mm. Experimental results indicate that the glue dispenser
enables excellent repeatability rates and effective covering and insertion for holesealing. When the
dispensing needle's size and typeas well as the moving speed and sealing method are adjusted. it can be
used to seal micro-holes with pl.-magnitude-volume glue in a narrow space at different pressures. The

smallest experimental glue volume was 4. 4 pLL, which satisfies the requirement and enables effective

sealing in a narrow space.

Key words: pl.-magnitude; automatic dispenser; hole-sealing; narrow space
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