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Bouncing Phenomena of Micro-droplet Train in Inkjet Printing

Ara Jo and Hyoungsoo Kim®

Abstract Interaction of a droplet and substrate is important to determine the coating and final
deposition pattern in inkjet printing system. In particular, an accurate deposition of the droplet should
be guaranteed for high-resolution patterning. In this study, we performed high-speed shadowgraph
experiments on droplet train impact in inkjet system. From the high-speed images, we observed an
unexpected bouncing phenomenon. We have found two factors affecting bouncing regime; the Weber
number and the curvature of deposited droplet. Experimental results indicate that there is a critical
curvature diameter of deposited droplet, which splits into bouncing and merging regime. From this
result, we obtained a power-law behavior between the Weber number and the curvature. The
understanding of bouncing phenomena helps to improve the accuracy and productivity of inkjet

printing.
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Fig. 1. Schematic of experimental setup.

£ q

Y A 2] A AAH(rise time)= 53
A=Ak 7k Al gis] 94 &= 9 2
S SAsiolen, 274 W9 40-65 m el A
Ado] AAFAL TE AW SHE AH9
&= 0.1857-0.6614 m/s B WE SAHE
th AREE 7] SElel= fElth

BE A% 3% Jhv|2Photron SA-X)E,
123 20,0003 91(20,000 fps) oA I =
th Ak BAS St SE 4 SA #
A} g7, Fig. 13} o] 45°9] ZtEo| A= 4t
Hopeh SN 4 ol =S 1024
x 1024 [px*]o]™, 45°9] Ztmoll A &HF3k Fa
o] A= 640 x 480 [px]e]th. 1541 % 1.11
-1.17 tm ©] HolE YEpdTEAA = Al
NA FE LA FAEHA BEE) HSPO%
NA & 2 A dAg FU1E T AL AF

Eahs B4 AFE ANk

Voltage controller

Plasma light source



28

& F A E(liquid pool)dll & Al, AAH} IH
Ato]e] 7tz Fo] = LB H7]R FolE
Al ok gk 2 32 3lo g Qls) 7k Fol )
A A3 A DF9] A A H(merging) T
o] dojdt}?¥. e} - v we 579 o
Aol F& Al ol A3 Y thAl vk
(bouncing)©] BHAYEH= Aoz A Qo)
N3} FF Abe] 7kaTS A F Qe W
o] FEatAl 7] wiTolth ofe] AtelAf o]
218t A4 @(inertial limit)E glsk9lal, 5
g We = olstollA= vheAdo] Aeks d5
FAEE PRSI,

YA ZAG A AT vk S Fl
a}7] 918l 2 Aol HEE We Seof] whE
o] M-S ERlskAiT: ZRE A
Aol gk FE2, o] A A dE 9
o] FEol opd FEo| e NA 9] FEoIth
upetr L5 T Wslel] wel HA o] nlA

H5 1% A A5 G, B Aol

ofm] 1 A o] =5 A4 Wste] tha) w}

F 912 o] Wk FEH= B 7%
91 Q) o) 25 A7 o] Z7Ha. Fig, 2

b3
(We =0.78)2] N2 o] FEIP L B3k
71 9] Ao 2E 2o 2o

2.3,

Du {mm)
bhe
D>

R
-
o
ol
iy

A O Bouncing
2\ No Bouncing | |

0.5 mm ==
TR R SR
s w W

Sufficiently

Fig. 2. Merging and bouncing events at We = 0.78
with different curvatures of deposited droplets.
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Fig. 3. Bouncing regime map with the Weber number and curvature diameter of the deposited droplets.
Snapshots represent bouncing at We = 0.77 and no bouncing at We = 0.12. The scale bar denotes 0.1 mm.
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Fig. 4. Snapshots of merging events at We =~ 0.05. The scale bar denotes 80 wm.
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