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Abstract ; Aiming at investigating the effects of hydrodynamic viscosity, surface tension, voltage and other parameters on
the printing process in the electro-jet printing of electrofluid, polyethylene oxide with mass fraction of 10% to 20% was
used as the simulation material based on the previous theoretical analysis of electro-hydro dynamics. The multi-physics
coupling software COMSOL was used to construct the mathematical model of electro-hydro dynamics for simulation
verification. The Taylor cone maintains its balance under the influence of the electric field force, the internal viscous
force of the liquid and the surface tension. When the electric field force is greater than the liquid surface tension and the
viscous force, the liquid breaks and prints to form a cone jet. The greater the surface tension and dynamic viscosity of
the liquid, the greater the electric field force required for jet printing, and the slower the formation of the corresponding
cone jet.
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Figure 1  Schematic diagram of basic

principle of E-jet printing
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Figure 2 Force dagram of Talor cone
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Figure 3  Geometry conditions of model
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Table 1  Basic properties of fluid at 20 °C
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Figure 4 Simulated diagram of
fluid form varying with time
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different tension at 0.05 s
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different dynamic viscosity at 0.08 s
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