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Study of Droplet Characteristics of Electrospray Coating Method
as a Function of Ring Electrode Parameters
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Among chemical coating methods, deposition using electrostatic spraying is commonly employed in coating processes to
control the deposition rate, thickness, and properties of the formed materials. In this study, we considered the following
variables: ring electrode, ring diameter (RD), ring voltage (RV), and nozzle-ring distance (NTR). Through experiments, we
determined the atomization mode applied voltage, Sauter mean diameter (SMD), and SMD standard deviation of the
nozzle. Additionally, we derived the voltage intensity and electric field along the axial direction using ANSYS maxwell to
identify the optimal ring electrode atomization conditions.
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Fig. 1 Ring electrode experimental apparatus for electrospray
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Table 1 Working fluid properties (25°C)

. Density Conductivity Viscosity Surfgce Dielectric
Solution [ke/m’] [us/em] [ ] tension -
us/c mPa-s [mN/m] constan
Distilled g, 0.554 1.52 72 80.4
water

Table 2 Experimental conditions based on ring variables

Condition Value
Ring diameter (RD) [mm] 15, 20, 30, 40
Ring voltage (RV) [kV] 0,1,3,5,7
Nozzle to ring (NTR) [mm] -20,-10, 0, 10, 20
Nozzle out diameter (ND) [mm] 1.47
Nozzle to substrate (NTR) [mm] 45
Flowrate [ml/h] 1.5
Ambient temperature [°C] 25
Relative humidity [%)] 40£10
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Fig. 2 Spray mode based on ring variable conditions
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