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On the Characteristics of Electrostatic Powder Coating (Part 2)
Deposition Efficiency and Adhesion of Coating Layer
A. TAKAHASHL* K. TAKASE,* H. KAKO** and N. KOBAYASHI**
(Received February 18, 1980)

Through the research of the deposition efficiency and the adhesion of unfused powder layer
in the electrostatic powder spray coating, the following results were derived.
of powder more than 1.6 #C/g gives at least 95 percent efficiency.
becomes constant when the intensity of applied electric field exceeds 1 kV/cm.
of unfused powder layer increases with flowed charge which consists of charge on powder per

mass and free ions through the powder layer. And it gets maximum value just before the
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(1) The charge
(2) The deposition efficiency
(3) The adhesion

56% THolz. BEFHROFKLR Y Y A OHHLE
R 5 BEHROBRY, 7~ AR 0m/min,
FYRBLOGEEYE LEEOLETHE LERYN 2
CRT. ks, FHLLF Y IHEOELVLWHBRDOWT
LRI 5.

H1BIOR 2 b= 20MBEANEHRTES. 1
DAY VIR L BBERDENKTH B &,
2 MR NEE DR EFF? LB bh D E
AT —ATDTFA ML bLY, WFho v v i
15% DA Lokt 28 mBkicie b 2 &, 83 BEHRD
ST BRI LB LK LB TR TS, T
BB, BRETRESHEONENLEELBELTH
B, ERBIET A v TIIREBES, BT ECES
TOW B VERE T 7 — RZETRRS L Oy E
DIREHC & H MER GBI HEE D28 - Lt bh
TP, BN ENIEETH LA GEBEEC S UL
BRI > T B, —BC 2 v 5 ELFIR Ll
DHFVEE, TONENCHETAMERTFE LV LT
ELTThRVY, FIRCHRELL I, 27 BESY
FIR Lieh VicitBR ez v A A ViR B2 V— 2R
ﬁﬁk%%é@%%ﬁ%é.—ﬁ,3ﬁf4ﬁv%%$
Lis\WBEZERE A FIH L SRaELs v—2 03
BRI oR, FENETCOMBERADD EHE I h Tw
%,




MR BE OB BT TP (528 (kS - B8 I - 1NhE)

applied voltage V=-60KV

L =20cm

powder output rate Qp=80g/min
substrate plate ; 100X 100cd

spraying distance

100

w
(=]

[~
<

-3
(=3

deposition efficiency (9)

D
(=3

50

gun type A B C.
B 1 WY v 3 EogEsR

Fig. 1 Difference of deposition efficiency among
three types of spray guns.
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Fig. 2 Deposition efficiency as a function of powder
output rate.
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V=-60kV, L=20cm, Qp=80g/min
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Fig. 3 Estimated air stream line during powder
spray coating.
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Fig. 4 Schematic representation of electrostatic powder spray coating.
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Fig. 5 Ruling factors of deposition efficiency and unfused powder layer’s adhesion.
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Table 1 Materials used for coating equipments.

Tested materials

Venturi ejector Polyamide, PTFE, Aluminium

Powder trans- Polyethylene, Polyamide
porting tube

Spray gun Polyamide, PTFE, Aluminium
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Fig. 7 Tribo-charging series of gun materials and
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Fig. 8 Measuring position of the tribo-charging in a coating equipment.
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Fig. 10 Difference in tribo-charging per unit mass
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Fig. 11 Electrode
fixtures.
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Fig. 13 Measuring method of air flow induced by
ions from spray gun.
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Fig. 14 Fixtures for measuring the adhesion of
coated powder layer.
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Fig. 17 Deposition efficiency as a function of electric field intensity.
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Fig. 19 Spray pattern change by applied voltage.
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Fig. 25 Adhesion of coated powder layer as a function of integrated charge per unit area.
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