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Automatic Surface Inspection System for Tin Mill Black Plate (TMBP)
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Abstract:

This report introduces an automatic surface inspection system applying CCD line scan camera which has been
installed at a continuous annealing line in JFE Steel. This is the finishing line of tin mill black plate products with
world highest operating speed. The resolution of the camera during surface inspection is 0.17 mm (cross-web) X
1.25 mm (down-web) under the strip speed of 1400 m/min and the detection ratio of defects is 95.5%. After the

installation of this system, complain of the surface defects decreased to 1/20.
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Fig.2 System configuration of automatic surface inspection machine

Table 1 Classification of request for detect defect

Table 3 Judgment of the coil results

Defect Slight <= Level — Heavy
Pattern

type A B C D E
Defect A Suddenly W M| M| M| M
Defect B Cyclic W W M| M| M
Defect C Continuously Z Z Z Z Z

Detect demand
M : Must ‘ ‘ W : Want ‘ ‘ Z : Needless

Table 2 Surface inspection machine specifications

CCD Line scan camera
Resolution : 2 048 pixels
Data rate : 40 MHz

- Top 8 cameras
bright/dark field

+ Bottom 8 cameras
bright/dark field

1 300 mm

Cross-web : 0.17 mm
Down-web : 1.25 mm

CCD Camera type

Camera number

Field of view

Resolution

Light source Halogen lamp
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Defect Slight « Defect level — Heavy

ratio

allowance A B c D E
Under percentage | Under percentage o

DLevelA | i3 of Y1 0%
Under percentage | Under percentage o

@LevelB | rxy of Y2 0%
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Table 4 Detection ability

Item Result
Detection rate 95.5%
Defect type accord rate 92.9%
Defect level accord rate 93.3%
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Photo 1 Example of the defect image

Table 5 Defect type accord

Mg o | @ | ®|® | e |6 |0
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(3 Scale 1 1| 45 1 1 0 0
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(® Scratch 0 0 2 20 0 0
®Rollmark | 0 0 0 0| 28 1
@ Oil Spot ol o] o 1] 21 |

: Defect type of machine detected was in accord with
actual type.
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Photo 2 Weld point image for daily check
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