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Study on black spot defect of chromium-free fingerprint-resistant hot-dip
aluminized zinc steel plate
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(1. Carbon Steel Strip Plant of Jiugang Hongxing Co. , Ltd. , Jiayuguan 735100, China; 2. Institute
of Iron and Steel Research of Jiugang Hongxing Co. , Ltd. , Jiayuguan 735100, China)

Abstract: ZEISS Merlin Compact field emission scanning electron microscope, OXFORD X-max N
energy spectrometer, laser confocal microscope and other analytical techniques were used to analyze
the causes of black spot defect of chromium-free fingerprint-resistant hot-dip aluminized zinc steel
plate. And the improvement measures were also put forward. The results show that the black spot defect
is mainly due to the uneven distribution of the passive film caused by the uneven thickness of the coat-
ing. The passive film is thick where the coating is thin, and the passive film is thin where the coating is
thick. During the transportation of the steel coil, the friction between the steel plate layers causes the
passive film to be damaged or even detached , resulting in different reflectivity of the steel plate
surface, resulting in black spot defects.
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Tab.1 Chemical composition of steel substrate
(=% C Si Mn P S Al Ca
it/ (wt.%) | <0.005 | <0.03 | 0.10~0.20 | <0.015 | <<0.010 |0.002 ~0.055 | 0.002 ~ 0.005
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Fig.1 Macroscopic photos of normal and defective parts
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Fig.2 Surface micromorphology of normal and defective parts

R2 EEIMIESREAMLHTESE

Tab.2 The element content of normal and defect parts

. TEEE i/ (Wt.%)
frE
C Zn Al (6] Zr Fe Si
1 60.0 15.7 14.6 8.0 1.0 0.4 0.3
2 17.4 | 375 | 41.8 2.4 0.0 0.7 0.3
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Fig.3 Micro-morphology of cross section
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Fig.4 Measured weight of passivation film in normal and

defective parts
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Tab.3 Measured weight of passive film

miH IR0 285 |34 |44 |50 A

TEH AR L I/ (2em ™) [0.97[0.95[0.92|1.01|0.98| 0.966

%
T B A i A/ (2em ™) 1 0.05 [ 0.03 [0.06 1 0.09 | 0.07 | 0.060
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Fig.5 Three-dimensional morphology of black spot defect
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