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Development of Surface Detector on No. 3 Tin Temper Mill (3TMP)
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Abstract:

A newly developed roll-surface defect detector for No. 3 tin temper mill at JFE Steel’s West Japan Works
(Fukuyama) is introduced. All-purpose charge coupled device (CCD) detects defect images and original logic

judges correctly as roll defects based on its cyclical nature. It enables us to detect even tiny roll surface defects

under noise strength level which were regarded as impossible to detect by conventional methods.
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Table 1 Line specification

Capacity 50 000 t/mouth

Line speed 1 500 m/min (maximum)

Mill type 4High-2Stand

Work roll #1 Stand 500—-414 X 1 425 mm
#2 Stand 620-520 x 1 425 mm

Backup roll #1 Stand 1420-1 320 x 1 425 mm
#2 Stand 1420-1 320 x 1 425 mm
Table 2 Products size

Strip thickness 0.08-1.2 mm

Strip width 508-1 270 mm

Coil weight maximum 34 t

Inside Entry 508, 610 mm

diameter Delivery 508, 610 mm

Outside Entry maximum 2 340 mm

diameter Delivery maximum 2 340 mm

No.2 stand No.1 stand

DTR
(Delivery tension reel)

Fig.2 Fukuyama No. 3 TMP
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POR (Pay off reel)

Table 3 The suitable condition of camera resolution

. Resolution | Resolution
Case | Pixel | Amount (Crossweb) | (Downweb) Judgement
1 1024 4 0.32 mm 0.64 mm | Adoption
2 | 2048 | 2 | 032mm | 1.28mm |Resolution
Less
3 | 2048| 4 | 016mm | 128mm |Resolution
Less

Defect size: Minimum ¢ 0.5 mm

Camera frequency: 40 MHz

Inspection view: 1 290 mm (Production maximum + 20 mm)
Inspection speed: 1 500 m/min
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Fig.3 Judgement mechanism of roll mark
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Table 4 Surface detecter specification

1 024 bit line sencer CCD X 4
1290 mm (Production + 20 mm)

0.3 mm X 0.7 mm

Camera

Inspection field

Resolution

Overlap 10 mm

Light source High frequency fluorescent light

Table 5 Inspection condition

Line speed 1 500 m/min

Rewind

Length 99 999 m

Meander + 10 mm

Thrash + 1 mm
No.2 stand No.1 stand

Surface detector
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Fig.5 Place of the “surface detector”
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Fig. 6 Logic of defect recognize
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