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Abstract — 3D printing technology, which creates a physical object by various material deposition, has been widely
used in recent years in the manufacturing field because of its advantages. Among the various printing technologies,
droplet-based 3D printing technology (e.g., Polyjet®) enables a high-resolution printing using photocurable materials
such as hydrogels. Depending on the degree of light exposure, ejected photocurable droplets may have different properties
(e.g., viscosity) until they collide with the substrate and it leads to the different spreading behaviors of the droplets (i.e.,
impact, spreading, and recoiling) during deposition on the substrate. In this study, experimental observation and analysis
of the changes in hydrogel droplet viscosity and spreading behavior according to the light exposure were carried out
based on high-speed image processing.
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Fig. 1. Schematics of (a) experimental setup for hydrogel droplet impact behavior analysis, and diagram of (b) signal control for solenoid
valve and laser.
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Fig. 2. Snapshots of a hydrogel droplet impacting on the glass substrate with laser irradiation.
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Fig. 3. Sequential images of droplet impact, spreading, and recoiling motion; droplet impact (a) without and (b) with laser irradiation.
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