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Highly Efficient Automatic Ultrasonic Inspection System for Weld Seam of UOE Pipe
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NKK has developed a new automatic ultrasonic inspection system for weld seam of UOE pipe. The features of
the system are two manipulators that can be used max.20ch probes, a high sensitivity detection technique for
center minute defect and a high accurate seam-tracking sensor. We believe the specification of the system will
perfectly meet various and strict customer’s inspection needs.
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Photo 1 View of the automatic ultrasonic inspection
system for weld seam of UOE pipe



i PERE UOE S TAHEHRS F Bh il PRI 45

Seam Seam Manipul ators
Sensor Sensor Probes
Tracking Tracking
© 0O oB ©0 0/({
...... El...oo L& T D Q0 L&T Seam
o000 o000
Ultrasonic Ultrasonic
Flaw Detector Flaw Detector
Controller Controller Process
(PC) (PC) Computer

Fig.1 Configuration of the system

Table 1 Specification of the system

Item Specification

Diameter : 400mm~1422mm

Pipe size Thickness : 6.4mm~50.8mm
Length : 5.5m~19m
Line speed Impm~30mpm

Pulse reflection method
Single probe technique
Double probe technique

Inspection method

0.5MHz~10MHz/-3dB

Pulser & receiver Max. gain : 100dB

(Krautkramer) PRF 1kHz/ch
Test frequency 4MHz
L&T : max. 16ch
Number of channel OB : max. 4ch
Transducer | Composite type
Size | L&T: 8mmXx9mm
Probe . OB : 10mm
Angle of refraction | | o - 65deg.~75deg.
o i OB : 45deg.
Inclination to weld axis L : 90deg.
T : 45deg.

Detectability ¢ 1.6mm drilled hole

Pulse pitch 0.166mm/pulse at 10mpm

L,T : Water gap(0.5mm)

Coupling method OB : Water column (40mm)

Pulse reflection method

Coupling check AGC available

Seam tracking Eddy current method =1mm
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OB T1L1T2L2
L1 :Longitudind Outside
L2 :Longitudind Inside
T1 :Transverse Outside
T2 :Transverse Inside

OB:On bead
Example 2
(o]
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OB L1L2L3 -T1-T2 4 T14T2

L1 :Longitudina Outside
L2 :Longitudind Inside
L3 :Center

T1 :Transverse Outside
T2 :Transverse Inside
OB:On bead

Fig.2 Examples of probe arrangement
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Fig.3 Ultrasonic beam pass display
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Fig.4 Principle of the chirp pulse compression
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Fig.5 Example of the auto-correlation of a chirp pulse
and a conventional spike pulse
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Fig.6 Configuration of the new angle beam testing
technique
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Fig.7 Principle of the seam detector
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Fig.8 Results of a dynamic test
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Table 2 Results of a dynamic test

Channel Aggff:é'tal Signal Noise S/N
N50D 127% 30% 12.5dB
L1(0D)  1.6DH 85% 25% 10.6dB
N5ID 127% 10% 22.1dB
L2(1D)  1.6DH 92% 8% 21.2dB
 3SDH 89% 6% 23.4dB
L3(Center) " 6oH 26% 6% 12.7dB
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