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Mode of Back Discharge in Electrostatic Powder Coating

S. MASUDA* and A, MIZUNO*

(Received July 2, 1977)

The mode of back discharge is observed for extremely high resistivity powders encountered
in electrostatic powder coating. The light emission is observed using an image intensifier tube
coupled with a microscope. The process of crater formation is also studied. Under the ;
condition of negligibly small ionic current (about 107'* A/cm?), the light emission of back 5{1
discharge becomes pulsive, and moves randomly along the surface as long as powder feed is k
continued. In this case, craters are formed, and the back discharge results in a limiting
thickness. The value of limiting thickness becomes larger than 0.3 mm. Under the condition
of large ionic current (larger than about 10-% A/cm?), a general-glow type back discharge
occurs, the whole surface glowing uniformly and no glow spot being visually detected. In this
case, the thickness of the layer can continue to grow even under back discharge until a
certain thickness is reached. The general glow consists of many small glow points distributing

with the distance almost equal to the particle diameter.
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Fig. 1 Experimental apparatus for the observation
of back discharge.
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Fig. 2 Back discharge and craters at very low ionic current. (41=10"12 A/cm?)
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Fig. 3 Back discharge at high current density. ({1=5x10"7 A/cm?)
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Fig. 4 Microscopic observation of general glow.
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Fig. 5 Experimental apparatus for observation of
breakdown channels inside the powder layer.

() JEPIOHFIE

M 6 HARTEE S X ORBEE O BRETR

W BEERT, FRK(a) REE%o Brug IR,
(b) 70 & X OREMEOMT L RTEETHS. Th
LOBEE, B BOBERECHEET DA TR
PIBFELTEY, FohbBRCHER ERL T2
BFERLTWA.

4. BORERELIL—5OHK

4.1 REREOBEHSERR

& 7 r —RBEHEL R U & X OERERBOZLE
(L IR TR bhis\. % CEMEE AW TRE
FEM LA, K7 (a) % X0(b)E, HEHENEC bl
VAR LU 7 v — U EH R LB A OER
HOEMEEREC, &0k ¥ ORI 0.2mm Th 5. [
@uﬂu,cmﬁ%ﬁﬁ%ébh&kmmﬁkﬂvﬁﬁ
RLABREOHRY S - LIEH/NSie s v— 2 R4E
LTWhIEERLT WA, Chi‘=Af7m o —&7
LIS TS, ARBR&EOL LTRIORS 7R
2 b= AR 0. 1~0. 26 mm s\ T Hk Ui, JHE
0.1mm PTCi, BUEARERCEY T bR
BRI LI, ~4 7w 2 V— 2 OFFERRMTER
Ao, —HEEM 0.25mm pLEEASidiiiar
FEHL XD TPIWVETRFERDT, L&
3.1 TR L Sl REWZ V- 20 RETS.

B 8 EE 0.5 mm TH 7 LV~ OBEBETE T H
B, TD7 V-2 DECITRBEORE LAY XN D
2, @BLERY HoTERINTVWEORALRS.

(b) BARODKAY

Fig. 6 Microscopic observation of breakdown channels inside the powder layer.
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Fig. 9 Current wave form of back discharge.
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Fig. 7 Microscopic observation of Micro-Craters.

AAAA

B 10 v SRR SRR E
Fig. 10 Experimental apparatus for observation of
powder ejection.
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Fig. 11 Observation of crater formation.
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