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Effect of Surface Texture of Galvannealed Steel Sheet on Image Clarity after Painting

Michitaka SAKURAL Jun-ichi INAGAKI and Masaaki Y AMASHITA

Synopsis : Surface profiles at each producing step of galvannealed steel sheet and at each painting step were measured by stylus profilometer. Galvan-

nealed steel sheet had fine unevenness with short wavelength components (A<100 um) originated in the Fe—Zn alloying reactions, uneven-

ness with relatively long wavelength components (A>>100 um) responded to the substrate cold rolled steel sheet. By skin-pass rolling, the

amplitudes of almost all wavelength components were reduced. Unevenness of overall wavelength was reduced by painting. Fine unevenness

with short wavelength (A<<100 um) disappeared completely. Unevenness with relatively long wavelength (A>100 um) slightly remained.

Good correlation between the NSIC-value, the index of image clarity, measured after middle coating and the amplitude of wavelength com-

ponent from 100 to 2000 um of galvannealed surfaces was indicated.

Key words: image clarity after painting; galvannealed steel sheet; surface texture; skin-pass rolling.
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Table 1. Materials used in this study.

Grou No. of Roughness of Galvannealing Skin-pass
P samples| steel substrate temperature elongation
A 17 several anroixn. CSGOLO T several in CGL
B 4 Ra=0.7
. aprox. 500 °C |0, 0.5, 1.0, 1.5%
in CGL in CGL
C 4 Ra=1. 3mm
- 450, 500, 550°C |0, 0.5, 1.5, 5.0%
D 12 Ra=1. G in laboratory in laboratory
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Table 2. Designation and film build for the paint system.

Steps Paint and Agent 1 2 3
Phosphate | PBL-3080 |, MMM | 3 og/m? | 3.0g/m® | 3.0e/n?
Parkerizing] g/m -vg/m - V&
Electro _ Kansai
Coat E1-2000 Paint 20um 20um 20um
Kansai
Sealer 1 TP-37 Paint 35um 35um 35um
Polishing - - - done
_ Kansai _ _
Sealer 2 TP-37 Paint 35um
_ Kansai _
Top Coat ™-13 Paint 35um 35um
Total Fitm Build 55um - 90um 125um

IZX BRI AT - 2%, #FA VEBERELTV, 20O
%, BB, FRODZATVL —-BEAIT -7, BIEREB
BRI TREZHOXELHO»IZT 5720, Table2!i
AL7z&H%k, PR EFTO22—- M BE, BED3II—

MEE, FRY F2[0ET & HICZOBICKEE AT 4
- M BREOIBEOBREEIT - 72,

2.3 ZETexture DEIE

F I Texture DRE L, DRIFRFT (Bk) B [HhgtX
FiEH X 51 SE-30] &R,

X510, HIRE K OBIERD Texture 123§ 5 BB
# LT OFIETIT - 7=,

%4, IXRTCERBEMEEHC & > T, XEHAIER & 8mm®D
Wi HHAR & YEBIC SOum ¥y F T2 RRELL 72, RIZ,
F— 2 B a R 1 A H -0 1024 L, Wrmdhis 4
BNEBREIZE DAL TZOMEX 8L L, #ik
DOERBEMMORRAN LR, T4hbb, XEIIH LU TRE
HiZE X EBERTHEEL 7 ) 2B HRLT, BEETE
DEBD2F]MZABTHI L&D, BESHEEEL
720 ZDEIIZLTH LN 2 KDBEEITEFHLL
TIDODEENME L, BEROWED2HEME /ST — L
LTHERLT, 8T —2XT MLARERL -,

2.4 BRBEVEOTFM

WM OFHEIL, 2 HRBHE () B [BigkF
B RIESRE NSICE! | 12K D NSICEZRIEL 729, ki,
NSICHEIX, BEIRFEH 5 X% 100 & L, ZDMEA 100120
WIFE R EEMELARTEDLE IR TS,

3. BEBIUEE

3.1 FXETexture DEIE
3-1-1 EFEBMESD > 270 21251 % F M Tex-
ture DZEAL

Fig. NSRBI - % 770 & 212 B 1 5 KA Tex-
ture DZEAL O WA 2R 5, WEEHRNR L, Hofl 2 M & fF
by, HZ300~500 um DK E WA F L T 5 (Fig.
1()o ZDOWLHMRIZHED > E AT &, B FHEL
BRIZEIT 3 (Fig. 10). KIZ, AESLAHEETS &,

19

AEMERMERD > X FROBIREMEIZ RITTREBROLE

0 200 2 m *”’*‘"‘

Fig. 1. Changes of surface profile during the CGL process.
(a) As cold rolled, (b) as galvanized, (c) as galvan-
nealed, (d) as galvannealed followed by skin-pass
rolling.
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Fig. 2. Power spectrum evolution during processing of gal-
vannealed steel sheet. (a) Cold rolled steel sheet,
(b) as galvannealed, (c) galvannealed followed by
skin-pass rolling.
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Fig. 4. Power spectrum evolution during painting. (a) Gal-
vannealed steel sheet, (b) ED-coat, (c) sealer, (d)
top coat.
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Fig. 5. Correlation between the image clarity (NSIC-
value) and the power at three typical wavelength of
power spectrum of galvannealed steel sheet. (a) at
3700 um, (b) at 570 pm, (c) at 80 um.
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Fig. 6. Correlation between image clarity (NSIC-value)

and the power at every wavelength of power spec-
trum on the surface of galvannealed steel sheet.
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Fig. 7. Definition of the image clarity index.
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Fig. 8. Effect of the image clarity index and painting con-
ditions on image clarity (NSIC-value) after paint-

ing.
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Fig. 9. Effect of steel substrate and skin-pass elongation of
galvannealed steel sheet on image clarity (NSIC-
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Fig. 11. Effect of Fe-Zn phase of coating layer on surface texture of galvannealed steel sheet after skin-pass rolling. (a) {-phase,

(b) 8,-phase.
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