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New Inspection Technology for Steel Products
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Abstract:

In order to prevent products with flaws being shipped out of the plant, JFE Steel has developed new quality
assurance technologies. A new automatic ultrasonic tester using the phased array UT has been installed at a pipe mill
to achieve more reliable flaw detection in the welded part of LSAW pipes. It combines a matrix phased array UT with
the direct incidence method in order to detect incomplete penetration defects at the center of a weld with high S/N
ratio and good repeatability. For inspection of flaws on the plate surface, twin-illumination and subtraction technique
has been developed. This makes it possible to detect dented flaws on the plate surface by canceling disturbances due

to surface patterns. An automatic detector equipped with this technique has been applied to a plate mill in JFE Steel.
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Photo 1 Renewed automatic ultrasonic tester
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Fig.1 System configuration of automatic ultrasonic tester
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Table 1 Specification of automatic ultrasonic tester
Item Specification
Size of pipe Diameter 400-1 422 mm
Thickness 6.5 mm-50.8 mm
Length 5.5 m-19 m
Conveying speed 1 mpm-30 mpm
Inspection method Inner zone, Outer zone :
Angle method
Middle zone :
Direct incident method
Ultrasonic frequency 5 MHz

Coupling method Water gap 0.5 mm-1.0 mm

+2 mm

Seam tracking
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Fig. 2 Relation between refraction angle and echo
transmittance
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Fig. 3 Direct incident method at the center of wall thickness of
welded part using matrix array probe
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Fig.4 Example of inspection chart
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Table 2 Example of detectability

Pipe size | Defect type S/N ratio Repeatability
Average (8 times) |30 (8 times)

O.D. 18 T.D.H. 1.6 mm 20.3 dB 1.4dB
t12 mm Inner

T.D.H. 1.6 mm 18.2dB 0.7dB

Outer

F.B.H 3.0 mm

Middle 27.2dB 0.6 dB
0.D. 36 T.D.H. 1.6 mm 718 dB 2.2 dB
t38 mm Inner

T.D.H. 1.6 mm 221dB 1.4dB

Outer

F.B.H 3.0 mm

42% middle 2>8.dB t2dB

F.B.H 3.0 mm

58% middle 28.1dB 0->db
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Fig.5 Principle of twin-illumination and subtraction technique
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Fig. 7 Overview of automatic surface inspection system for
steel plate
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