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Numerical Analysis of the Relevant Parameters in EHD Micro-jet Printing

WANG Sha—sha, TANG Zheng—ning , MIAO Bin—ying, CHEN Jia—xiang
(Jiangnan University, Wuxi 214122, China)

ABSTRACT: The aim of this work was to study the relevant parameters in electro—hydrodynamic (EHD) micro—jet
printing technology for numerical analysis in cone—jet mode and dripping mode. In the cone—jet mode, the physical model of
condensation—heating of capillary liquid jet was adjusted to be applicable for EHD printing; in the dripping mode, the
concept of surface tension was introduced in the droplet formation process on the collector under pulse voltage for numerical
analysis. The profile of Taylor cone in cone—jet mode was obtained using the numerical method, and the influence of the
flow rate and net height on the jet diameter was focused; the correlations of droplet diameter and the pulse voltage
frequency, the surface tension of the liquid in the dripping mode were emphasized, and the theoretic data were compared and
analyzed with the experimental and experiential data. In the cone—jet mode, the jet diameter increased with the increase of
the flow rate and the decrease of the net height under certain conditions; in the dripping mode, the droplet diameter
decreased as the voltage frequency and the liquid surface tension increased respectively. The conclusions from numerical
analysis showed good agreements with the experimental ones.
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Fig.1 Schematic diagram of EHD micro—jet printing technology
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Fig.2 Unsteady and steady states of cone—jet flow

TEE IR A AT So I R IR 45, 1236 A

V521 %) T 7 A= S IAE PR T VR 1740 B A ttﬂ I 114
BEARB/NMEZ 0T LU A AR B T I 5
Uit S 2 T R 9 A2 AL 4 Marginean 2538 1 57 3 (14 1]
GREEZRGAG, I TN AR R HEIE B I A
SRR AT 4 AN B B, UL 3. EHD M AL E A H
DL BT T 7 VR SR

a LR b HEIE L
o AR d PG

PR3 W T i A2 1
Fig.3 Liquid surface changes on the top of the spray nozzle
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Fig.4 Configuration of the physical model of cone—jet flow
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Fig.5 Right half profile of the cone—jet flow at different flow
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Fig.6 Right half profile of the cone—jet flow at different net height
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Fig.7 Morphology of a droplet on the collector
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Fig.9 Variation of drop diameter as a function of the surface tension
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