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Research on Break off Process of Ink Drop in Inkjet Printing

SHAO Wen, TANG Zheng-ning
(Jiangnan University, Wuxi 214122, China)

Abstract: Ink drop formation and break off processes were simulated using Flow3D based on VOF model.

Com-

parison was made with experiments. The results showed that viscosity and surface tension of ink has great in-

fluence on formation of main and secondary tails of ink drop; surface tension is the driving force behind most of

the phenomena; the driving voltage has no impact on the tail-end speed.
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Fig. 1 Ink drop status after drive
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Fig. 2 Simulated ink drop status after drive
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Fig. 3 Ink drop formation process
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Fig. 4 Influence of ink viscosity and

surface tension on break off time
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Fig. 5 Calculated speed of the tail end after break off
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Fig. 6 Flow3D simulation of

the formation of tail end of ink drop

BTMNREBELEDBOVRIITN, HEREIZI
WE)EBENY, 2 BRI R, BELZEBAZZ0,
NE 7a M b, ZBHBNR oS, B IDRIEBEE
FREHBNIE,

i

w1 ]

I 100 pm
a S b

7 B A [ B 28 TR R S o O 1] R A 40 [
Fig. 7 Measured and simulated shape of

the drop with different driving voltage
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Fig. 8 Measured speed of ink drop

at different position to the nozzle

REInT, B, EERELZHK 1 m/s, mFWEBN
ERE 50 pmo W SBEREEIR, —MRXKR 600
dpi (IR, NK[IRY A 42 pm, MANFEFEB 576
EENRELRIBEZXRES, BT, MRS EIRIR
S, EBRRENTELENT 1 m/so

TEKOGE, BBEMNTERY, HON
é%i%ﬁﬁ“ﬁ%B@Fgﬂwz’é BUMBEMEIEY FIBRY
BARNR DEE, BANELRNEEEES
BNEE RBENSESMFRE, Wi B EH R
BN B LB R ETN,

a 91

S 3H
(10 BEIET* 00 25 Hr. 185 58 0 i R 7 8 785 481 K 2 ol 48 o 19

(2]

(3]

[6]

L7]

BT B S 42,2010, 28(23) : 77— 80.

TANG Zheng-ning, LIU Chun-ge. Application of Inkjet
Printing Technology in the Production of UHF Antennas
[]7]. Science and Technology Review,2010,28(23):77 —
80.

Fl A W E R BT
2008,29(2) :55—57.
WANG Can-cai.

Yo SR L] A TR,
Analysis and Research of the Inkjet
Printing Quality [ J ]. Packaging Engineering, 2008, 29
(2):55—57.

XM, FEOE T T M ol s A8 B il A 55 VR
HIgHE 5T ], @%}:I&JOIO,SI(IS) :36—38.
LIU Chun-ge. TANG Zheng-ning. Theoretical Research

JE R/ Y

of the Ink Droplet Velocity Based on Piezoelectric Inkjet
Printing[ J ]. Packaging Engineering,2010,31(15):36 —
38.

MORRISON N F, HARLEN O G. Viscoelasticity in
Inkjet Printing[J7]. Rheol Acta,2010(49):619—632.
JANG D, KIM D, MOON J. Influence of Fluid Physical
Properties on Inkjet Printability[ J]. Langmuir,2009,25:
2629—2635.

ROTHERT A,RICHTER R,REHBERG 1. Formation of a
Drop: Viscosity Dependence of Three Flow Regimes[]].
New Journal of Physics,2003(5):1—13.

SHINA Dong-youn, GRASSIAB P,DERBYA B. Numer-
ical and Experimental Comparisons of Mass Transport
Rate in a Piezoelectric Drop-on-demand Inkjet Print
Head[ ] ]. International Journal of Mechanical Sciences,

2004(46):181—199.



