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Molten Metal Inkjet System
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(IT Machinery Research Center, Korea Institute of Machinery & Materials)

ABSTRACT
In this paper, we present a design, analysis, fabrication and performance test of the novel DoD metal-jet system for

application to the high-density and high-temperature-melting materials.

Based on the theoretical analysis, we design the

metal-jet print head system and fabricate the metal-jet system, which can eject the droplet of lead-free metal solder in the
high-temperature. In the experimental test, we set up the test apparatus for visualization of the droplet ejection and measure
the ejected droplet volume and velocity. As a result, the diameter, volume and the velocity of the ejected droplet are about

65-70um, 145-180 pl and 4m/sec.

We also fabricate vertical and inclined 3D micro column structures using the present

molten metal inkjet system. The measured geometries of the micro column structures are about height of 2,100um,
diameter of 200um and aspect ratio of 10.5 for vertical micro column and 1,400pm of height and ISOpm of diameter for 65°-

inclined micro column, respectively.
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Fig. 1 Conceptual design of the piezoelectric DoD metal-
jet system.
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Figure 2. Working principle of the piezoelectrically

actuated DoD metal-jet systems.
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A photograph of the DoD metal-jet printing
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Fig. 4 Measured trajectory of the ejected molten-metal
droplets, whose diameter, volume and velocities are 65um,
140pl and 4.0m/sec from 50pm-diameter nozzle.

@® (b
Fig. 5 SEM photographs of the fabricated 3D metal
structures using the present DoD metal-jet printing
systems: (a) vertical column, (b) 65°-inclined column.
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