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Abstract:
This paper describes JFE original ultrasonic testing 

(UT) technologies in Non-destructive inspection (NDI) 
systems that assure quality of JFE Steel pipe products. 
To enhance signal-to-noise ratio of UT, the high-speed 
digital signal processing techniques of synchronous 
averaging and chirp pulse compression have been devel-
oped and installed in ultrasonic flaw detectors of weld-
ing pipe. In order to improve detectability of flaws 
located at middle of wall thickness of weld, the normal 
incident beam technique for UOE pipe and the multi-
probe technique for ERW pipe have been developed 
respectively. The analysis technique of ultrasonic field 
and that of ultrasonic wave propagation are applied as 
basic technology for the developments.

1. Introduction

.ONDESTRUCTIVE�INSPECTION��.$)	�TECHNOLOGY�IS�A�CORE�
TECHNOLOGY�FOR�INSPECTION�QUALITY�ASSURANCE�OF�STEEL�PIPE�
PRODUCTS�� )T� ALSO� PLAYS� AN� INDISPENSABLE� ROLE� AS� A� QUAL

ITY� MEASUREMENT� METHOD� IN� PROCESS� CONTROL� FOR� STABLE�
PRODUCTION�OF�HIGH�QUALITY�PRODUCTS��*&%�3TEEL�THEREFORE�
ASSIGNED� .$)� TECHNOLOGY� A� POSITION� AS� A� CRITICAL� TECH

NOLOGIES� FROM�AN� EARLY�DATE�� AND�HAS� CARRIED�OUT� DEVEL

OPMENT� TO� IMPROVE� .$)� PERFORMANCE� AND� INTRODUCED�
THE� ADVANCED�.$)� TECHNOLOGIES�� )N� PARTICULAR�� IN� RECENT�
YEARS�� USERS�� INSPECTION� NEEDS� HAVE� BECOME� INCREASING�
STRICT�DUE�TO�THE�DIVERSIlCATION�OF�STEEL�PIPE�PRODUCTS�AND�
EXPANDED� RANGE� OF� APPLICATIONS�� AND� AT� THE� SAME� TIME��
HEIGHTENED� REQUIREMENTS� HAVE� BEEN� PLACED� ON� QUALITY�
MEASUREMENT� ACCOMPANYING� THE� USE� OF� MORE� ADVANCED�
PRODUCTION�PROCESSES�� *&%�3TEEL�HAS� RESPONDED� TO� THESE�
CHALLENGES� BY� FURTHER� STRENGTHENING� ITS� OUTSTANDING�
DEVELOPMENT�SYSTEM�

4HIS� PAPER� DESCRIBES� ORIGINAL� HIGH� ACCURACY�� HIGH�
RELIABILITY� .$)� TECHNOLOGIES� DEVELOPED� TO� DATE� BY� *&%�
3TEEL�AND�*&%�2�$��WITH�SPECIAL�EMPHASIS�ON�THE�COM
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.$)�4ECHNIQUES�3UPPORTING�3TEEL�0IPE�0RODUCTS

AN� EXTREME� INCREASE� IN� SENSITIVITY� BECOMES� NECESSARY��
4HIS� INVITES� PROBLEMS� SUCH� AS� FALSE� INDICATIONS� AND� IS�
UNDESIRABLE�FROM�THE�VIEWPOINT�OF�OPERATION��

)N�CONTRAST��THE�MULTI
PROBE�54�TECHNIQUE�WAS�DEVEL

OPED� TO�ENABLE� TANDEM�PROBE� INSPECTION�SIMULTANEOUSLY�
WITH�ALL�CHANNELS�USING�ANGLES�PROBES�ARRANGED�CONTINU

OUSLY�WITH���CHANNELS�ON�ONE�SIDE��AND� IS�A�mAW�DETEC

TION�TECHNIQUE�WHICH�POSSESSES�A�HIGH�DETECTION�CAPACITY�
FOR�mAWS�IN�THE�CENTER�OF�THICKNESS��AND�AT�THE�SAME�TIME��
HAS�THE�FEATURE�OF�HIGH�STABILITY�WITH�RESPECT�TO�DEVIATION�
IN�THE�SEAM�POSITION�

3.2 Principle of Full-thickness Inspection 
by Multi-probe Technique

4HE� PROBE� ARRANGEMENT� USED� WITH� THIS� TECHNIQUE� IS�
SHOWN� IN� Fig. 8�� %IGHT� �� � ANGLE� PROBES� ARE� ARRANGED�
RESPECTIVELY� ON� EACH� OF� THE� TWO� SIDES� OF� THE� WELD��4HE�
FACT� THAT� THESE� EIGHT� UNITS� ON� ONE� SIDE� PERFORM� SIMUL
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CALCULATION�CAN�BE�PERFORMED�WITHIN� SEVERAL� SECONDS�


