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Surface Topography Characterization of Electro-galvanized Steel Sheets

Etsuo HAMADA, Hisato NORO, Toru IMOKAWA, Yoshiharu SUGIMOTO and Kotaro KURODA

Synopsis : Surface morphologies of electro-galvanized steel sheets were quantitatively characterized, and the relationship between the surface mor-

phologies and the appearances were studied. First, the surface morphologies were directly connected to the appearances by comparing the

laser microscope images with the scanning electron microscope images. Consequently, the relationship between the appearance and the sur-

face morphology was qualitatively explained. Then the surface morphologies were measured using topographic scanning electron micro-

scope and were quantitatively characterized calculating 3D parameters from the topographic data. The surface morphologies of the electro-

galvanized steel sheets consisted of the shape of the Zn deposit and the roughness of the substrate. Extracting the shape of the Zn deposit

from the surface morphology data by means of high-pass filtering, 3D parameters according with the qualitative explanation were obtained.
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Fig. 1. Optical microscope image of an electro-galvanized steel sheet with a filiform appearance area (a), and secondary electron
images of the filiform appearance area (b) and the surrounding area (c).
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Fig. 2. Laser microscope images :and secondary electron
images of the filiform appearance area and the sur-
rounding area. The Laser microscope images and
the secondary electron images are from the same
area.
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Fig. 3. Qualitative relationship between the surface mor-
phology and the appearance of the electro-galva-
nized steel sheet.
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Fig. 4. Surface morphologies of the filiform area (a) and the surrounding area (b).
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Fig. 5. 3D parameters of the filiform area and the sur-
rounding area.
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Fig. 6. Spline low-pass filtered (a), (c), (e), (g) and high-pass filtered (b), (d), (f), (h) surface morphology of Fig. 4(a). Cut-off
wavelength 20 um (a), (b), 10 um (c), (d), 5 um (e), (f), 2 um (g), (h).
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Fig. 7. Spline high-pass filtered surface morphologies of Fig. 4 (cut-off wavelength 10 ym).
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Fig. 8. 3D parameters of the filiform area and the sur-
rounding area calculated from the spline high-pass
filtered surface morphologies.

%8 - EOERMMEROFEH (Fig. 3) L AL ZHERLHS
N T3, Fig 308K TIE, ERZIRIIC 2 DR
HE 7 ORIHDSAq I LU SdriZ BV T E N, —)F, FE
B TR, XV RBRERD SAqE & U Sdrid R & thig
LTRELLE->THD, RORKHZEGHERAEL TS, =
RICEMEIRT — 2 I TBERIICHIE AT E > T 57289,
HIERREFAE»Z &0 /N VEROMMIZ, FEREK
DEEWICHE SN D, KR TIET — & OHEIERR (0.2
um) % L — 4 — SEGEER D 53 A BE (0.25 um) L A FITRE L
TWb 728, = RICEMHET ST 4 — 2 OFEHEME, KXo
REZEFHEBAELEIIE-TB8DEELILND, &
7, SEMI% (Fig. 2) % & & Tl 23[R # 25 Ssk, SkuiZ2W T,
A VIRBRRE & FR TORMAIRA D Z LA TE TN S,

13

AL Zn ¥ > & IO REARFF A

4. #&

-3

BRZn® > RO KT O E BRI 2 A, &
R ENEORELZABE L 72, L —F—BEMBIE L K
BIRENCIEEZ LT, LD > XREPR % B
WISfH 72, SHELL B - FRIABROBIRIE, KOERE
ZEETHILETENMIZHMTESAZ L &R LA, Z20OFK
AR % 3D-SEMIZ & > THIE L, MlET — 2556 =2RIT
Mfat v A -2 2R T 52 LT, RUBKORE%
FEEBMIZFHMEL 72, N SR T 4N EERANT, BoxE
HIRT — 2200 - EERERAMN T2 THLN
Te ZRTCEATEL 8T 2 — 2 D ANEIRIE, - XRET
DHORFFEELBAEL 72,

X 73

1) H.Nakano and H.Fukushima: Tetsu-to-Hagané, 88 (2002), 236.

2) M.Sagiyama, M.Kawabe and T.Watanabe: Tetsu-to-Hagané, 76
(1990), 1301.

3) PBocage, D.Bettinger and H.Lavelaine: Proc. 4th Int. Conf. on Zinc
and Zinc Alloy Coated Steel Sheet (Galvatech ’98), ISHJ, Tokyo,
(1998), 604.

4) K.S.Willson and J.A.Rogers: Tech. Proc. Amer. Electroplaters Soc.,
51 (1964), 92.

5) K..Scout: Development of Methods for the Characterization of
Roughness in Three Dimensions, Penton Press, London, (2000), 216.

6) S.Kurisu, T.Urakawa, M.Sagiyama, H.Noro and K.Sato: CAMP-ISIJ,
5(1992), 679.

7) K.Tanaka, K.Nishimori, K.Maeda, JMatsuda and M.Hotta: Trans.
ASME, 114 (1993), 274.

8) M.Krystek: Measurement, 18 (1996), 9.

249 N



