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Causes and Solutions of Bright Band Defects on the Surface of
Electro—galvanized Automotive Sheets

GAO Honggang, JIN Xin, CAO Yang, HAI Chao
(Bengang Steel Plates Co., Ltd. of Ansteel Group Co., Ltd., Benxi 117001, Liaoning, China)

Abstract: Aiming at the bright band color difference on the upper surface occurring during the
production of wide low—carbon deep—drawing steel for automotive outer panels on the electro—
galvanizing line, a systematic study was carried out by means of optical microscopy, SEM, EDS and
metallographic analysis. The results showed that the defect was caused by abnormally coarse grains in
the surface layer of the cold-rolled substrate, leading to abnormal crystallization during electro—
galvanizing. The areas with abnormal electroplating crystallization appeared as small bright spot
defects, and a large number of bright spots macroscopically manifested as bright band color difference.
Through comprehensive defect inspection and process analysis, it was determined that the high hot
rolling coiling temperature and excessive wrapper roll pressure during coiling resulted in coarse grains
in the surface layer of the hot-rolled strip, and the heredity of the hot-rolled microstructure led to
coarse grains in the surface layer of the cold-rolled substrate. By reducing the coiling temperature
from 750 ° C to 710 ° C and optimizing the wrapper roll pressure parameters, the defect was
successfully eliminated, and the process optimization had no significant effect on the microstructure
and properties of the finished product.
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Fig. 1 Macroscopic Morphology of Defects
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Fig. 2 Microscopic Morphology of Defect
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@f I H C P Fe Zn
WE1 3.76  0.38  0.94 94.92
EE2  3.77  0.40  0.97 94.86
WEs 4.26 0 0.55  0.97 94.22
WE4 3.51 0.40  0.92 95.17
MRS5S 5.48  0.49  1.00 93.03
Max. 5.48 0.55 1.00 95.17
Min.  3.51 0.38 0.92 93.03
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Fig. 3 Analysis on Defect Location by SEM and EDS
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Fig. 4 Morphology of the Substrate at Defect Location before and after Zinc Layer Removed
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Fig. 5 Macroscopic and Microscopic Morphology of Defects in Substrates after Corrosion
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Table 1 Chemical Composition (Mass Fraction) and Hot Rolling Process of Electroplated Substrates
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Table 2 Properties of Typical Steel Coil

before and after Process Optimization
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Fig. 6 Metallographic Structure of Typical Steel Coil before and after Process Optimization
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