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Non-Destructive-Inspection Technologies for Steel-Pipe Products
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Abstract:

This paper describes original ultrasonic testing(UT) technologies developed by JFE R&D and JFE Steel in non-destructive
inspection(NDI) systems that assure the quality of JFE Steel’s steel pipes. High-speed digital-signal-processing techniques of
synchronous averaging and chirp-pulse compression have been developed to improve the signal-to-noise ratio and been
installed in ultrasonic flaw detectors at welding steel-pipe miles. To improve detectability of flaws located at the center of wall
thickness of the weld, a normal-incident-beam technique for UOE steel pipe and a multi-probe technique for ERW steel pipe
have been developed. The analytical technique of ultrasonic field and ultrasonic-wave propagation is applied as a basis of the

technical development.

1. #8 2. TV HIVEERIE UT &l
21 HEOER

UT i3, MEOXKE»SNEDOE T I TEMRIBTRTH

NDI GEmERAr) Bk, SEREmOME - B REE
) PBENTH L, £/, w2 e I

ThoO7a b AFEICBT A WERHITEEE LTH,
R EEZHS TS, D0, JFE AF—ILT
1, Dhiz: 6, NDIEM & EEEAM O—> LB, %
Rl & HIg L7 i OBA 2 > T &7z F§
12, MESTIE, SEEMOSHRIESLHEBEOILRIZE 5T,
BEMOMAENOERIZF T F THAKALT 2 LR, #=
WU ADEEALIZE Do T, MEFHINOZER D —
JBEl o TETWS, THIZI2Z 5728, NDIHEAMIC
DWThH, FERITH L THRIZSMAH % b L T MLA TV
%o

KL T, TN FTJFE HMfE JFE A F— )L & TH%
L7z EAE g - BBt 2 A 3 24 NDL i 9 B, 4RI
AE AR EAN (UT) IS L CZ2o—inxfind %,

D, NDIOEI & LTI OMAEIC)IL B Tw
bo WESBIIBNTYH, BHFEREHICL-T, #ihose
BERITbZY, 074 VRRENERIN TN,

AW VR O R AR AR 1L, BBk 0 JE M R
C— AW A X, WA O, 4 XS, BREREL Y
WCEoTHRES, PTHREHRE—28 14 X2 s
TR T OB A IR EE R HMARA VD TH B,
JFE B Cix, 2o LT oqzmm bz BiL, 8BS
WRGE 5 O S/N(E S ML) SE 21T ) Hifir & L T,
RN SEEMEB X O v — 77OV A ERGRLEE 0 5 58
7T 5 MG BN & BIgE L7

Fig. 1 ISBEEBEEHICBIT S 4 AOE R EZRT, /
A RFBEMWE /A Xz a—% /A XLHHD, Thbd
DENIIEFEFEIEFTH D, EHIT, INHD A4 ADVEE
B RIEIC e 5o TV B EW) T EHE W\, ko S/N )L



ST % 3R B IEEAR A DA

Electric noise

WO R Bo

JX (Circuit) ™SI

Pulse | Receiver

transmitter

S/Neg#E 1L, FHMEE N ETHEHE )L XT

| (Amplifier) [ Detector

20logN.(dB), #'7 AMET ¥ ¥ A ) 4 X T 20logVNa(dB) 7%

Electric noise —2— l T
(Stray) Signal
Echo noise processing

(Water)
Echo noise

(Surface roughness)
Z”Echo noide
arain)

Fig.1 The cause of noises in UT
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Fig.7 Result of side drilled hole detection by normal incident
beam technique
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