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When the automotive body enters an electrocoating tank while applying an electric current, its steel surface
is exposed to a very low induced current. Consequently, surface defects of coating may arise if the steel
surface has lack of electric uniformity due to local defects such as local oxide. In this study, we investigated
the preceding assessment methods to evaluate steel susceptibility of the low induced current during electrocoating
before mass production. Prior to general electrocoating, we applied low constant voltage such as 3V or
low constant current densities such as 0.35mA/cm and 0.50mA/cri. In result, we confirmed that such methods
were efficient for assessing steel susceptibility of low induce current during electrocoating.
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Fig. 2. Sputtered Si specimens for electrocoating.
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Fig. 3. Applied voltage condition for electrocoating.
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Fig. 4. Coatings appearance by applying constant current density. (a) A, 0.35mA/cm, (b) B, 0.35mA/cm, (c) A, 0.50mA/ci, (a) B, 0.50mA/cm
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Fig. 7. SEM images of bare steel and phosphated steel. (a) bare steel(x1K), (b) phosphated steel(x0.5K), (c) phosphated steel(x5K)
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Fig. 8. SEM-EDX results on the bare steel and phosphated steel. (a) bare steel, (b) phosphated steel
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Fig. 10. Coatings appearance of electrocoated sample.
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Fig. 11. Current density change by applying constant voltage.

e ALY DAl A (Soft start) A1Z1 T, 150sec
B FAIBHAA ARt W dRRIsE Skl sl
Az =4 $ 2 pS/emo|ste] o] 2w ekrR Ml skal 1Az
Z 9)7S gHelsit). Fig. 102] Aol A Bojx|So] A2

T AR, TVE QUZF HHG 3VE [I7FEE AP
TAALel 597 Washy AelE SEhde] dshe
%3z 9l Fig. 112 Fig. 13(@) & (d) & AL A& =45

CORROSION SCIENCE AND TECHNOLOGY Vol.12, No.6, 2013

WA, S8 SAAIR] e ARA wske] Aol
220V 7t 7187 A, 3V-600secsst A= <!
7kt (d) & ARFE A7FBHA ¢Far 220VE Aok SA] <)
7Vt (a) X} 12} Ho A5FX= 127mA oA 93mA = vi$-
wrolzlt), Bt 30secst A 220VEet Hets s
A7 o] %o Yeh k= 23k Ao AFAIE (a) 48mAclA=
u-- 22 HhE, (d) 55mAClA = SRS Rl glok
12k H A FR 9k 22F HAFA]9] v)E Axkebd, (a) oA
= 037804, (dDolME 0.591% =A vehar Qi
Sato” &= Wzttt HEalg-goladzdd, Aol
FaeE vlaste] 2aK1x HdFRA vrb eSS
Crater &2 =89 A3 Zolxtta R skt dae
T ool o2 e vl (Micelle) o]ojq A& 7}
A AL 7 wjdo] M7 gt o7 Ao
2 3 AAguko F upyl Ao|ojA] xg o] wlg- =
oh 3, Ao T A A7t Hoj® vl AR
7]

z

3|

T
= L
- p
AR
& oz

| gtk 34 SANBE PAR SgAE 399
ol, ARATUE o] AR} Q7kE wl, Fr2el 417]
Beldmlol ) FmAlQl o] vlAshA F4s)o] EwA
D2, ARG PN £ NBL A
17 HejaRA 7k stopzick, AgAelA Ak Qlrbabg s
AN T, QU9 ARAYS AAs EHe] 1714 2
ALWES A1 5 vk BT 3027 FALES

P2} %

= = o
2} A gto] Agah= o] frol] tial, Vatistas® 5-& #17]

;

o 3
$H-EF WAUZ R Ausigin Aause) FRao
1 %]

3. 84 8

AAERY A7H BAR Qe FAmgEld =
g dFolu} FFY, Craters TAEFAATS Aol 23
Ao Felahs o R FAFH 9 At AHHS @
sto] ey 42 AES Aok
(1) 0.35mA/crr®} 0.50mA/errd] 7= A7Fe E=32 3o
A 250V =gk AlZkatel sl JfAIAIRke] 1 B
ATE GA 22 d5Eo] fA 2ol

(2) ARPAZE FHsF =AM, AfAH oz A&
S Foto], ¥We W7o R Bt T 5
3V &} 7V o ARGE AGAZE Avske] Ak =
NS ANFES ), 3V oA LAt wEEDRE B
ol W74 BdAds FuskE s d9E Itk

(3) AAY=ZANGNA 1, 22 AYAF=] FeS EAE
o2 AT 2ol A EA4UAEE A5chH= A

o] FFsaiths AvE A9

293



WONSEOG YANG, CHANGYONG LEE, YUDONG JUNG, MANBEEN MOON, AND WOONSUK HWANG

294

TAAEE Pslr] Ao, 3V o] e A
7FsHA Y, 0.35mA/crre}t 0.50mA /et A A 7=

bl PR AGREE AR sk e, o

y O
FUYS Y st o

AL A}

Qlafristie] xelef oJaf agEglom, o]

N

N~ W

W

References

. G. Fettis, Automotoive Paint and Coatings, p.28 VCH (1995).

. E. Almeida, 1. Alves, C. Brites, L. Fedrizzi, Prog. Org. Coat.
46, 8 (2003).

. H. S. Park, POSCO Research, 12, 96 (2007).

. K. Ellwood and J. L. Tardiff, Development of a Full Vehicle
Electrocoat Paint Simulation Tool, SAE2007-01-0468 (2007).

. N. Sato, S. Tanaka, ISIJ 72, 852 (1086)

. N.Vatistas, N. Marcetic, Prog. Org. Coat. 38, 127 (2000).

CORROSION SCIENCE AND TECHNOLOGY Vol.12, No.6, 2013



