U %€ T & 38k FHs5W
- 216 - PACKAGING ENGINEERING 201743 A

RRENFIEHES iR EEERD

Mok, KLk, BRI, E&FE, RE

(FE2422BE, #2% 314001)

WE: Bty AR EAKRD A FEGAE G ARTGEZLINE, WEBAKRS N FEG A EHRR
Weywm B E, Tk AAN SRR A FLEG AGHHARTGIEIITEZE SN, FMERFHEA,
RIGEVAHR B TR ABERBRITE DA 13% ~ 17%89 T BAC THAE A A4, & A A PR A AL DL T
FEHAT AR IE, R EUYAHAMERAT, RASAAEARENRTRE, MERABEENEK, T
REBRH R, SRR m, W h R T RARREIKS, BRI T AR
WE, KRG ERATENF L LRARAYAHNATS, S BEMAKRTHZHEAD, Hiise
EYAMK; NP EAMK, EHBEK; B3 PAETLABTARERALS; ARSI AFER LS
Ik R IR AW R PR G B R

KR ARSI AY;, EHAET,; HARE; AL

FESZES: TS853".5 XEFRIEFL: A XEHS: 1001-3563(2017)05-0216-06

Numerical Simulation of Jet Forming for Electrohydrodynamic Near-Field
Direct Writing
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(Jiaxing University, Jiaxing 314001, China)

ABSTRACT: The work aims to research the mechanism and law of jet forming for the electrohydrodynamic near-field
direct writing and explore its influencing factors. Firstly, theoretical analysis on the jet forming mechanism of the elec-
trohydrodynamic near-field direct writing was carried out, and the mathematical model was built. Then, with polyoxye-
thylene (mass fraction of 13% ~ 17%) as simulation material, which was prepared by deionized water (as solvent), the fi-
nite element numerical simulation method was used to carry out experimental verification. Under the action of electric
field force, droplet would be subject to flowing deformation and form a meniscus. With the increase in the electric charge
density, the meniscus gradually formed the Taylor cone. With a further increase in charge density, electric field force
overcame the surface tension of the liquid, and jet flow was generated at the top of Taylor cone. Parameters, such as vol-
tage, jetting height and inlet pressure, would affect the jet pattern. The larger the voltage or the lower the jet height, the
greater the electric field force of the jet flow. The greater the inlet pressure, the longer the Taylor cone. The jet pattern can
be improved by adjusting the process parameters. The electrohydrodynamic near-field direct writing can achieve the
high-resolution ink-jet printing of polymer solution.
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Fig.1 Working principle of electrohydrodynamic near-field
direct writing
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Fig.2 Two-dimensional geometric model of
electrohydrodynamic near-field direct writing
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Fig.4 Numerical simulation of jet flow configuration
FAL I A ) ) 2 3 3 LS AT BRI 2 SO0
B = A5 00, QnH R WS A DR 1S5S4
I HE SRR
241 TAEH R M1E R
BESTEIRE N 2.2 mm, WEWE A LTE TR 150 Pa,

AR TAEBRE (=4ms Bf, U=4.1, 43, 4.5, 4.7,
4.9, 5.1 kV) TR GRS 225 5 H S FTEVIRAS I
Kl 5. TAEHRAAEL EZ =g m b E TAER
FERIE R, SRz 2R 13K S TAER R/
B, HL I MELL e AR T K T BIAE T, AR AR ST
W, W Sa; [ TAEHED KRR, HiRSHEHEATR
FEMG, ANReHEATIERATED, WL 5f. J34b, RiE T
YRR R, SRSz 2R Hdg J e, S e i
AR, DR IR S I 281 5 A R 4 3 R B R R )
BRI AR

a U=4.1kV b U=4.3 kV

c U=4.5kV d U=4.7kV

e U=49 kV

f U=5.1kV

5 RADAS ] s B L AR 3 27 b S B S RS
Fig.5 Simulation of different voltages of electro
hydrodynamic near-field direct writing

2,42 WEG i BE A AE FH AL

TAEHRER 4.5kV, BMEAH IR 150 Pa, 7TEA48
[ E B (=4 ms F, A=2.1, 2.2, 2.3, 24mm)
(LRI B 12 3 S FTEIRZS LA 6. ARt o g
FERAR TS MU TAERRZERL, 02 ELHERE A F A
Bt M B R RRAIG, FRLA I e N o W



- 220 - % TR

20174F 3 H

FEIHRAT, SRR A BT E LS, NAESH T IEH $TEY,
WLIE 6a; 4MmEHT s e il g ML) v R R T sk
FIVER, ANREF=AMES, WK 6d. Fi4h, FfiEmE
SEE B, B AZ B R F I 1 s, S i)
T JE it 22 k1N, R A S 380 SR A s 14 ok ot 25 %
SR B AR AR
2.43 ARSI A9fE R LA

TAERER 4.5 kV, WSS N 2.2 mm, Wi

|

AHEIH 150 Pa, ZEARFEMALET] (=5 ms B,
Py=100, 120, 140, 160, 180, 200, 220, 240 Pa)
TR S EEATEREWE 7, BEA D
JE ST BB n, A SR AT R AR K, Ak, 4
ARSI R 240 Pa B, HFKSN ) 2#iE 5 HE FTED
TR R HE SR A HETE T 4R AR A AN B i, R A T R
JIadE i, RS R B AR B ) 2E i S T ERAS
A E M o

a h=2.1 mm b A=2.2 mm

¢ h=2.3 mm d h=2.4 mm

Pl 6 BEADUA [ WS 5T i B2 0 v U AR 3l ) 220 5 B B SRS

Fig.6 Simulation of different heights of electrohydrodynamic near-field direct writing
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Fig.7 Simulation of different inlet pressures of electrohydrodynamic near-field direct writing
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