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Study on influencing factors of blackening resistance of tinplate

Wu Minghui', Wang Zhenwen', Shi Yunguang’, Qi Zhiyuan'
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2. Shougang Research Institute of Technology, Beijing 100043, China)

Abstract: The effects of substrate morphology, tin layer thickness and alloy layer thickness on the
blackening resistance of tinplate were studied by scanning electron microscope, optical profiler and oth-
er equipment. The results show that the substrate morphology of tinplate has the greatest influence on
the black stain resistance of tinplate, while morphology of tinplate is mainly affected by the rolling pro-
cess of steel plat. When the tinplate is made of 3.5+3.5 pum roll matching and 1.1% elongation, the tin-
plate has good blackeninng resistance, the occurrence rate of black stain resistance of tinplate is reduced
from 45% of conventional roll matching to 6%.When the tin plating amount increased from 5.0 g'm” to
6.1 g'm”, the black stain resistance has no obvious change. The thickness of alloy layer has certain in-
fluence on the blackening resistance of tinplate, when it increased from 0.41 g'm™ to 1.23 g'm?, the oc-
currence rate of black stain resistance of tinplate decreased from 6.7% to 1.2%.
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Tab.1 Chemical composition of low carbon cold-rolled

steel plate

JLE C Si |Mn| P S |CrtMo| Nb+TI
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Fig.1 Melanosis defect on the tinplate

product
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Fig.2 SEM picture of defect location
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Tab.2 Elemental analysis at each location in figure 2

VA= 0/% Fe/% Sn/%
i1 10.2 80.27 9.53
{82 0 1.59 98.41
{783 2.4 9.74 87.86
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Tab.3 Roll matching parameters and elongation of

substrate rolling process

TZ SR LB AR/ um AR /%
1 3.543.5 1.1
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Fig.3 Morphology of tinplate with different rolling

processes
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Tab.4 Roughness of tinplate with different rolling
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Tab.5 Friction properties of tinplate with different tin content

AN [ 880 o T B A A 1 B 4 SR N 3R S T, )
HH5.01 gm?#2THF] 6.11 g-m? B, BAAR KK K A B

LTI B2/ (grm?) H4:)2/(gm?) BlifLMR/ (mg-m?) AR LR %
1 5.01 0.50 4.7 6.3
2 5.51 0.48 4.9 6.6
3 5.79 0.48 5.0 6.5
4 6.11 047 4.8 6.4
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Tab.6 Friction properties of tinplate with different alloy layer content

LTI BB/ (g'm?) H4)2/(grm?) AL/ (mg-m?) RAERAZI%
5 5.20 0.41 4.8 6.7
6 5.01 0.58 5.1 5.8
7 5.32 0.73 4.9 2.6
8 521 1.23 4.7 1.2
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Fig.4 Morphology of alloy layers with different thickness
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