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Fig. 1 Scanning images of alloy layer surface with different ATC values
(a) —0.05; (b) —0.07; (¢) —0.11; (d) —0.21; (e) —0.28
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Table 1 ATC value of alloy layer

No. a b c d e
J/(10°%Acem™ %)  0.05 0. 07 0.11 0.21 0.28
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Table 2 EDS testing results( mass fraction, %)

Spot Fe Sn
Alloy 78. 41 21.59
White 82.74 17.26
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Fig. 2 SEM morphologies of normal

alloy layer(a) and white point (b)
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Fig.3 AFM images of rust points on surface

of alloy layer
(a) —Plane figure of rust point in small white point;

(b) —Stereogram of rust point in small white point;
(¢) —Stereogram of rust point in edge of white point
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Fig.4 SEM morphologies of alloy layer not contaminated by

antifoaming agent(a) and contaminated by antifoaming agent(b)
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Fig. 5 SEM morphologies of alloy layer
(a) —Not contaminated by rolling oil; (b) —Contaminated by rolling oil

3 it REFERENCES

1) A LT F AR E AR R B R Y [1] Michael Carano. Tin plate[ J]. Plating and Surface Fin-
A A S I 52 iy Ty BRISNI HAEAT.

2) ﬁﬁ}%ﬁﬁ[ﬁ)ﬁ E@ﬁﬁﬁ%{&T%}ﬁ%%ﬂﬁﬁ@ [2] Yfantis D, Yfantis A, Tzalas B, et al. A new chrome
M, RINAEZ, G582 ATCHEBG, i

free passivation method of tinplate used in the canning in-

dustry[ J]. Corrosion, 2000, 56(7): 700 = 708.

(ERLREEER [3] Education Committee. Technical History of Surface
) N IS5
3) SEM, EDS FIAFM DL ¥ S50 1 5 I 3% Treatment Steel Plate for Cans[ M]. Tokyo: Iron &
Wl: HHERHTT, 58EAELL, Fe ARk H Steel Institute of Japan, 1998. 10. (in Japanese)

Z, Ho TR mMEaa sy, G4621%Es [4] AokiF, Himeno M. Development of manufacturing pro-
HEA LA, i 5 cess of tinplate with passivation film containing metallic



* 1296 -

A R R

2003 4F 10 H

chromium|[ J]. 127 —

135.
LuSF, Mount G R, Mcintyre N S, et al. Use of image

Metal Finishing, 1998, 96(1):

depth profiling SIMS for study of tinplate corrosion[ J].
Surface and Interface Analysis, 1994, 21: 177 ~ 183.
Murphy T P. Research on tin-based coatings for steel
[J]. Steel Tines, 1994(11): 444 ~445.

Ohga T, Miyazaki H. Development of nonchromate
treated tinplate having excellent resistance to yellow
staining and smudging [ J].
1997, 46(12): 771 ~776.
Aoki F, Himeno M, Kosumi F, et al. Tin, lead, tin-
Metal Finishing, 1998, 96(1):

Corrosion Engineering,

lead alloy plating[ J].
310~ 319.

[9]

[ 11]

Ramamurthy S, Walzak T L, Lu S F, et al. Study of
tinplate structure using imaging secondary ion mass spec
trometry[ J]. Surface and Interface Analysis, 1991, 17:
834 ~ 841.
EE, £ O EHR EBRATCHEAE)Z
ZIWPIRALI]. EWEA, 1999(2): 30~ 32.
GONG Xuenan, WANG Lin, HUANG Bang-lin. Re-
lationship between tinplate ATC value and SirFe alloy
layer[ J]. Baosteel Technique, 1999(2): 30 ~ 32.
Bastidas J M, Damborenea J J. An electrochemical
study on the influence of oxygen in tinplate corrosion
and inhibition[ J]. Corrosion Science, 1990, 30(2/3):
171~ 182.

Effect of white point of alloy layer on corrosion resistance
of tinplate and its generation

HUANG Jurgui', LI Ning', ZHOU Deri', LI Deyu', Kurachi Mitsuo’
(1. Department of Applied Chemistry, Harbin Institute of Technology, Harbin 150001, China;

2. Faculty of Engineering, Kyoto University, Kyoto 606 ~ 8283, Japan)

Abstract: M assive white points outspreading along rolling direction on the surface of S Fe alloy layer was discovered after removing

tin coating of tinplates offered by some steel works. Corrosion resistance of alloy layer declines with the increase of amount of white

points. Morphologies of alloy layer were observed by SEM, and composition of normal alloy layer and white points were analyzed by

EDS. It is found that there are many cavities in the white point and the content of Fe in the white point is more than that in the nor

mal alloy layer. In addition, hot-humidity testing was carried out for some plates whose surface has many white points. After 14

days, there are many rust points occurring at the edge of white points and in the small white points. Morphologies of rust points were

observed by AFM. The reason why rust points generates at the edge of white points and in the small white points is discussed. Final-

ly, the reason of generating white point on the surface of alloy layer is found out.
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