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The Development of a Surface Flaw Inspection System
for Hot Continuously Cast Slabs

Mitsuaki UEsuGt, Tomohisa YAMAMOTO, Kunio 1SUBOI,

Hajime YAMASHITA, Shigeki KOMORI and Katsumi MATSUMURA

Synopsis :

A surface inspection system for hot continuously cast slabs has been developed. The system was designed
s0 as to automatically detect harmful longitudinal cracks, with a width over 0.5 mm and a length over 50 mm,

discriminating them from longitudinal dents.

shadow is produced only at a crack by an appropriate lighting condition.

The principle of crack detection is based on the fact that a

Longitudinal cracks are auto-

matically recognized, using an image processing technique, from the image of slab surface obtained by a

line scan camera under the lighting condition.

Prototype equipment was manufactured and provided to experiments in order to confirm the performance
of the system. On-line experiments showed good results under the good surface condition, namely, the
system could inspect harmful longitudinal cracks on the slab surface travelling at a speed of 60 m/min in

a real-time manner.

Based on these experimental results, the on-line equipment inspecting longitudinal cracks is now planned

to be installed in Fukuyama Works of NKK.
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Fig. 1. Surface flaws on CC slab.

Table 1. Relation between dent size and
crack generation.

Length of longitudinal dent Ratio of dent with

(! mm) longitudinal crack
50< 1< 100 11.1%
100 1< 200 21. 6%
200< 1< 400 63.6%
4001 50. 0%

Table 2. Detecting conditions.

Item Detecting conditions

Longitudinal crack
wider than 0.5 mm
longer than 50 mm
[Requirement] Not to detect dents and oscillation
marks

Coverage

700~ 800°C

Slab surface [ Requirement] Not to be affected by radiation

temperature from slab surface
Slab travelling 60 m/min )
speed [ Requirement] To permit real-time processing

Lighting Longitudinal Dent Longitudinal* Crack
Lighting Lighting
One Side
Lighting
Shadow Shadow
Lighting Lighting | Lighting Lighting
Both Side / \
Lighting
Shadow

Fig. 2. Principle of flaw detection.
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Fig. 3. Signal processing flows.
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Fig. 5. Configuration of signal processor.
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Table 3. Experimental results of cold tests,

No. ?V:Sf}lr Crack length cg;:(;%icgn Hir:;é’m” Detected*
1 0.50.7mm 75mm  Oscillation ponp 1009
mark
2 0.5-1.0mm 85,40, 140 mm Flat Harmful 100%
3 0.50.7mm 130 mm Flat Harmful 92%
4 0.7-1.0mm 150 mm Flat Harmful 100%
5 0.30.5mm 70 mm Dent Harmless 63%
6 0.2-0.5mm 50, 40 mm Dent Harmless 22%
7 None Dent ' Harmless 0%
8 None ()s;ill;?lt(ion Harmless 0%

* Number of tests=20 runs
[Remarks] The longitudinal crack of sample No.3 runs
obliquely on the slab surface.
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(a) Griginal image
(b) Preprocessed image
View field Width : 300mm Length : 200mm

Photo. 2. Example of crack detection.

Table 4. Experimental results of hot tests.

Crack shape after cooling

Results Remarks
Length Width
50 mm 0.5-1.0 mm
150 mm 0.3-0.5 mm
60 mm 0.3-0.5 mm
50 mm <0.3mm
50 mm <0.3mm
Detected 45 mm <0.3mm Crack width b
40 mm <0.3mm rack wadtr ecame
30 mm <0.3 mm narrower after cooling.
30 mm <0.3 mm
30 mm <0.3mm
Misdetected 300 mm 0.5-1.0 mm F,rack was ‘c‘overed by
secondary scale.
Overdetected Noise Spots of primary scale

(at a part of one slab) remained.

Number of sfabs: 31 slabs
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