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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

2o A}t 30 kV7ER] @17} 71s%F HVPS (High Voltage Power
Supply, €% 2291%)8 olgetol, wmaa} o L), 7lwto]
FEHE 7T E8 HVPSS] Yi 71 EE7(Controller)
= ol45}o] 2 AE ME (Conerjet Mode)’} B4 %= Q= ]
7 R S F5A7Ie Agstgon, a7k A o
3 Whysl= o]g PN (Hysteresis)2 | 43}5k4th AESR=
B HZ 7] (Sauter Mean Diameter, SMD)Q} Mz Hxm
(SMD Standard Deviation)S u}elslr] €&l dlo]#] A e
(Laser Diffractionys ©]-8-3t W (Malvern) EFYS] o4z =4
A (MLXA-A12-635-5y5 ARESHEE. A2 4 29 44,
712&9] ofjo] Zx}o]#](Aerosizer)2} S=AFAH| 7 (Scanning Electron
Microscope, SEM)0. &2 Z=73}= "l o] old Line of Sight 1}
We olgatol ZHSIYT32]. 214 shlek(Phantom VEO
E310L)E o|&3lf o|n|#] &¥& 53 &7 7HISE 23sk3l

I s

5
5] g1el Aol mere Al Seld T
d2d % o 2007 ol AES Bgal
2 7hjske ARecH3I). B ke Sl B sl
LED (Light Emitting Diode)& =22 402 5 27, o}
7], 45° 2702 dA|5kQir). SH o] 212 2] HFo] Al A}
a2 Sl ARSI, 45°0) S ot ol of
Q1517] 913 ALt ot} 2L BT 242
[e]

= =
ARtk Dt Flwe] 49 gRuRon 1y shgaisch

=
75k, 719kl H9-(H: 10 mm, D: 50 mm) 253 A], £
e WA 9 BRE gelsly] 93t s AlAekeict. |Hit
7|129] o] 2HL A EE W (Support-jack)S 0|88l 2 ES]
ok 71ef o di7] 2 S Haslebr|flsl of2d AW
(Cover)Q} &-HEA| (% 25°C, A& E: 40%)2 AFE-5t0] 9
oS AR AR AES z8stlct

2.2 25 |
Table 1& H A3 9] 2= A0l ZH40 A4 EAXE
=]

Ehiith FR4E o

=2
shtolu], utole. 34 W X|EFAHo] Wash Rojo] B
2 o|gHth FR4 b2 aljol wla) @A o] oF 26 of

& &7 wigel A



February 2024 / 155

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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