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Q + Layer ABSTRACT

3D inkjet printing is an additive manufacturing technology that generates 3D
Feature objects layer by layer by printing thousands of droplets. The process involves Print resolution: 1800 dpi
resolution multiple sub-processes, such as printing and curing which requires a close Layer thickness: 158 um (19 layers)
luy process control in order to achieve high accuracy. Specifically, the curing of the UV-curing exposure time: 200 ms
\ . printed layer has been shown to influence feature resolution, as curing UV-curing intensity: 50/75/90%
M set.tlngts determ_lne the c.oales.cence. behavior between adjacent droplets. The
Droplet objective of this study Is to investigate whether the color of the substrate
WHit e orte . - - i - . .
e Coalescence £ | significantly affects feature resolution. A transparent UV-sensitive ink Is used to
la IR 17 print-curing print a 3D object consisting of multiple thin walls with 3 different UV intensities
: (50%, 75% and 90%) on a substrate with 3 different colors (black, white and
metallic). This study confirms that the substrate color has a considerably effect
on the feature resolution as the UV-radiation transmit through the transparent
tyy layer. In the case of white and metallic color, the reflected UV-radiation cures
the printed layer additionally and improves the feature resolution.
RESULTS & DISCUSSION | CONCLUSION
Gap between elements changes in dependence of substrate color and UV-
T B e T e e e e o S maed o+ The impact of ifernt substat color o th resuing featre esoluion i
STUCUres. Awider gap size indicates improvement ot the 1eature resofution. ' ' evident for a 3D object printed from a transparent ink and with a layer
Substrate color e  merged structures thickness of ~150 pm.
BK W M BK W M " = = bad feature « Adjusting substrate color or color of the ink can improve the achievable
: | == ) §4 4 . n resolution accuracy of the printed feature without increasing the UV-source settings.
=l |le== ‘:ﬁfﬁr-*Warping ®@3{4 W e 4 m e +  The improvement utilizes the reflective property of the substrate which
90 | ] K g = , I L facilitates additional curing of the printed layer from the bottom.
| 89 A A
| | Zmu % « Higher degree of curing decelerates the droplet spreading, and smaller
_ — "~ - ol x " droplets and higher accuracy can be achieved.
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2. 75 il O 0 * In multi-material printing, different UV-light interaction behavior might require
3 ﬁ)‘ : - BK W M BK W M a complex control of the curing condition to ensure consistent curing result.
Substrate Color (BK=Black, W=White,
50 TR 1 - \ M=Metallic)
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