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Effect of Resin Coating on Electropainting Behaviour of Organic Coated Steel Sheets

Hiroaki NAKANO, Kazuo OKUMURA, Hiroaki TSUBAKINO, Tadashige NAKAMOTO and Kenji MIKI

Synopsis

mechanism of electropainting on organic coating. In this study,

: Thin organic coated steel sheets have been electropainted for home ¢lectrical appliances. Therefore, it is important to make clear the exact

the effect of resin coating on electropainting behaviour of thin organic coated

steel sheets was investigated by using an acrylic cationic electropaint for one-coat finish. Measurement an initial current of electropainting,

observation of uncured as-deposited paint film by video microscope system and counting of conductive points of organic coated steel sheets

were conducted. When resin coating weight of organic coated steel sheets is large, bubbles are left in the paint film, the paint film thickness

increase largely and surface of the paint film becomes rough. The reason is that microscopic conductive points of the organic coated steel

sheets decrease and electrodeposited paint film becomes random in thickness at the initial stage of electropainting. So the electropainting cur-

rent concentrates locally on the spots where the paint film is thin, then thick and porous paint film which contains bubbles is formed. It is

clear that the electropaintability of organic coated steel sheets depends on the morphology of initially deposited paint film. Therefore, it is

possible to improve electropaintability by controlling the microscopic conductive points of resin coating.
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Fig. 1. Relationship between resin coating weight and

electropaint film thicness.
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Fig. 2. Effcct of resin coating weight on appearance of
electropaint film.

Fig. 312, GIN— 2 THIERIER b & L Ot o RS
BEROWE AR, BIHGREE L OM®RMTI2, B
BHE = EF LT s, 2hizit LT, BisHse
L4gm? DM T, KKH 2OKADH L Bbh 3K
é&%ﬁﬁ@ﬁb,iﬁﬁ@&@ﬂﬁ%ibfnéoit,
BIROBRIL G [ —DBERIIZ S 2 b & TS et |
@%é;h#&bﬁ<tofn50:@@ﬁﬂ%n%ﬁﬁ
%ﬁf%:khi@ib%@f%ﬁ@i@k%ﬁ,ﬁﬁi
%ﬁ?ﬁ%éﬂf&éEyﬁ—wﬂéénu7p~y—ﬁ
DRFERMEZHS P IZRE 5T 3,

3.2 BEVHOTHEE)

BHEBL b L OCEENE S BISH SR £ 7120 > 251-
LKORLEBFEEHS 22T 5720, BRI YIHIE
Gifl & B U7, Fig 4 1ISRT X512, GIN— 2 TR H
EROSYm L 14gm’ DBA AWK T 5L, 14gm DS
ﬁ@%@ﬁ~7ﬁ@%7D—FT£D,E—ﬁ#%@%ﬁ
IEDOWDAEL | T BOBHBEEFAE < Ao
Voo ZD72Y, 14gm* DI A — A NDOBEERE L £ <
&50it,ﬁ%ﬁ%ﬁmyﬁ®wam&th%é,
GIN=ZADHHHHOE - T a - ek, p—4
»@ﬁ%§ﬁ§<&éoﬁg1?ﬁbt;5u,ﬁ%ﬁ%
§ﬁ§<&5&5,it,GAN—X$DmN—2®ﬁﬁ
%%ﬁ@ﬁ@<&%ﬁﬂ@~obbfd,b—&w@ﬁ%




ED
,,,,,,,,,,,,,,,,, I S In
Steel
~Bubble:

ED

In

Steel
(a) without resin coating 50 £ m
(b) with resin coating 1.4g/m’ —

Fig. 3. Cross-sectional micrograph of electropaint film of
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Fig. 4. Initial current—time profile of electropainting.
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Fig. 6. Relationship between resin coating weight and time

to satisfy logarithmic plot.
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(a) GI with resin coating 0.5g/m?
(b) GI with resin coating 1.4g/m?
(c) GA with resin coating 0.5g/m?
(d) GA with resin coating 1.4g/m®

Fig. 7. Surface morphology of paint film at the initial
stage of electropainting. (100 VX5's, as deposited)

ZOFERIL, Fig. 6 TR K512, GIN— 2 TR &
BAE 02, EEREAKEAHELKDS ETOR
BPARSEEZEEM]IEL TS, GIN— 2 TRIISHTE
B kb, BEBEI KT AHELKDS T TO
B R< 5D, KBEEFOBEII AR5 OHEHIC
HEANERMEEZ MR T 2720, YIIOBHE - 2 8 TFTa0 iz
KK, BRTUT 4 —AhTo—-FlzxdeEiIoh3,
RIZ, GIN—Z2DOF BB ESRRIZ OV, BEY
LI D BE & fHF RTOBMER %2 ¥ 74+ 2 3 — 712 CBig
L7z, Fig. 8IS/ T K512, ¥IHOEB R — 7 3ET L~
BRTHZHEPE10s, 15513, BRABERII D6 TR
ZIEEEAHEL Q0 %, BEEEIZIE, KEOWHT
»B5ME (HhREITRY) BEDSIB 2, 2O,
10s, 15s%& &, BENEROBZVENRRLLE TS
%, XEOKIT, BEPOBELOKIIKIFEL , BEHD
Bhrbhnt, QIUSBEBICEDLZOBIPEL 55
EEAOND, &oC, BIENEENSL 53 L, BEY
HLBEORHIZ T, BEPOBBENDEL A>T
WEHHEEMS S S, ZOFREE LTIE, £DFig. 7TEM
Nz& 912, BIEEEN SOV EBE VKRR 5

B, RDZT v T TR, ZORBERFPIZEBHHNEFL,

EHIZRDRAT » T TIE, BEOECRINERITRNE
&Y, VLGS BEOH AR —L 53T L&
bND., £/, 10sthE 15sBDLETIE, 15sBDHH,
KIADHH K % L L BHEHAIZSH 5,

3.3 BEZRMIIREIITER
GIN—Z2DEBEREMN, BEMNERIZLDRL B
HE LTid, EETHRENBIENERICED AR <AL
5ZEnEALND. FHHS D2, BRELHESTED
BEBREROHMRE I RITTHEROEN OB L+ HE L

34

égg Painting time:10s, resin coating:0.5g/m* 250 um

” :10s, " 1. 4g/m* b——d
(c) " :15s, " :0. 5g/m?
(d) ” :15s, ” :1. 4g/m?
Fig. 8. Surface morphology of electropaint film of organic

coated GI. (180 V, as deposited)

80

60

40

20

Contact angle (degree)

0

0 0.5 1.0 1.5 2.0
Resin coating weight (g/m?)

Fig. 9. Effcct of resin coating weight on wettability be-

tween organic coated GI and electropaint.
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(a) GI with resin coating 0.5g/m
(b) GI with resin coating 1.4g/m?
(c) GA with resin coating 0.5g/m®
(d) GA with resin coating 1.4g/m*

Fig. 10. Cu X-ray image of organic coated steel sheets
after dippng in copper sulphate solution. (CuSO,
20¢g/l, 50°C, 305s)

—~ 500

< T ¢ 1}\

=

E

5400 -

] =GA

Z

~ 300

=

°

S 200

[++]

-

— L]

g 100}

=] L)

=

o

= , , $G 1
0 0.5 1.0 1.5 2.0

Resin coating weight (g/m*)

Fig. 11. Effcct of resin coating weight on number of con-
ductive point of organic coated steel sheets.
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Fig. 12. Carbon X-ray image of organic coated steel
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Fig. 13. Surface roughness profile of organic coated GI
and GA.
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Fig. 15. Schematic drawing of electropainting behaviour
of organic coated steel sheets.
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