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An Ultrasonic Flaw Detection System for Rails Covering Wide Area
by a Phased Array Technique
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Abstract:

An ultrasonic flaw detection system for rails has been renewed at Shapes Plant, West Japan Works, JFE Steel to
upgrade its quality assurance capability. To enhance detectability and expand the detection area for rails having a
complicated cross section, an ultrasonic flaw detection system applying a complicated technique has been newly
developed. In addition, by taking appropriate measures to improve its signal-to-noise ratio, good flaw detection

performance has been obtained. This flaw detection system has been put into on line in 2001 and has greatly

contributed to the quality improvement of various rails including for Shinkansen.

1. (FUBIC

L — )V REIE, B8 E i B B S ik R o0 4 4 & Tl
T2 L CHEFICHEETH S, H4E, LIV 5%
RKLFTETHMLVDDE L ->TETEY, BiErA—F—
B 2RERGOFREIBLEEFNTNELEIATH D,
INBOERIZZ 225K, JFE AF = VIZBWTHHiE
K o F BB U R B A ALY U C SRR EE PR 0 o
Lz oTERN, S5 7% 5 HMIELERANDORIGAS LI L
o T&72, F72, 1EROFEGREEIIRBE LK 17 4 %2 4%
USRI Lo & Ls bbb L T&ETWwiz,
COXI)BERNS, BEBREGEREZER T L IR
BEREDO KIE R 2B Z & & Lz BT ICA BT, i
A L7z L — )V HEhEB S ARG OB D W Tl %,

2. AROER
2.1 L—ILEETTE

ZZTL—VOBSETRIZOWT, TOMELf#HRIZH

9 %o Fig. 113 JFE A F—)V 74 H ABELFTE L X I
WMILDOLA T bR L72bDTHb, ZAOWMAZ
BAACMEL, BD IV, M3V, HEFINVTHEIELT
FIEDIIRE L7-t%, BEgRIT L T EIRIC THHIT %,
2%, BIERIZEI Y MAY) ZFIE L%, WA TREANE
WD L, RELRICBVTE, HEPoOL—izxt LTk
MM Z AT - 728, BEERGEEICL )V NEORELIT
Do

Mill(B
Furnace
Saw i
L] E ﬁL_ ;M

Eim—— i
[1] -
ﬁmnm w ch)doli o ‘ Mo M Mill(R2) ML
i 5 — ‘ E=# -I
‘ L :; 1 1_:an
ﬂé@% ﬂ ]

Ultrasonic inspection

Fig.1 Layout of shape mill
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Table 1 Standard request for rail

(unit: mm)
North America China Europe
2.0¢FBH
Head 1.69FBH 1.49FBH Cover ratio: 70%
Web 2.49FBH 2.0pFBH 2.0pFBH
Flange 12.7LX1.6d 40LX1.0d 10LX2.0W

FBH: Flat bottom hole, L: Length, d: Depth, W: Width

Table 2  Efficiency of old device

Flaw detection point Detection cover area
: -
Probes 12 probes | [*®
position -
-
Head cover ratio: 50%
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Fig.2 Old flaw detection device
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Fig.3 Phased array technique

JFE $i#t No. 15 (2007 4E 2 H)



72— X F T LA BHEEC & B L — VIERTTRIE

Array probe

wave

Ultrasonic
wave

Fig.5 Flaw detection of head

Detection area

Fig.6 Flaw detection area of head

Probe

11

ﬂﬂ=i

Fig.7 Flaw detection probe arrangement

Lzt s =B hRE#EMTAZEICE), L) 7
DIERZH > T\ b,

REM ORI H o TR, 7T VA EGEIEEOY A
Fa—7ICL UL a—DREEZMIZ 5720, FTFIHA
¥y F, ANFME, GRS A I 7S mEibd 5
Z L THEAbL AR #ER L 72,

Z O, ECERWNE F IG5 200 v v 2 VIR HE
T, KPS E CERE T 57200y v 7 VR ERE
il THRITHIEICE-T, IVEEOBVHEZITH X
L TWD, TTTERHFICOVTIIIEGHMEIEL 2 5
TEdD, Fr—TW VAR D 2 YA LTE S/N

JFE B¢t No. 15 (2007 42 J)

R L 720
3.3 REEE

Fig. 8 134 MR E L - HEHEEOL A 7Y bERTHLO
Thbdo BHEHGL—NVITET FRERICI ) BEEOKEL
595 EEHITHFEVTHN, 27—V EZHRVIET,
KIS, L= IVIZERTH L7200, B AHB X OHH
DHFARFHAR, ErFa— itk L —LEWE$ 5,
$7, BEHEEBIZBVWTIE, L—VoEmERINT S &,
MK 7 0 — 7 & BRI E M S8, BIBERBT %,
B, IITHEEHGEBEOKTO—TIEL — VOB X IER
U CTRICHEE 70 — 7h R & — @ O BRHEE, A B % HE
WCTXLEEE L Twd, T2 BHEEEICBVLTIZEE
DRI IE IR L o TV B T 2R, #T5
CENEETH DD, TNEEEITIT) D EHORIES
BERITTVE, REEIZBWTIE, VoKD
LTI EE A RIEREICEY ML, BRIEHL—V%
TS THEEZITI LTI, HREOMFEHEZ X -
TWwb,

Photo 1 ICAREEDIMBAZRT

3.4 /A X%

JEML SN2V —NVIET A — I 812X ) A7 — v hsks
RENDH, BEIIBEINDLDOTIERV, 2070,
TEZBUNRDDTH-TH, A7 —IVHsFHE L THREE
BOTU—TWNIZBALTLEYE, /A XFELERH->TL
FVEGHRBICRE L EEEL L2 TLE ),

Pinch roll Pinch roll
Side guide _ Side guide
Ultrasonic
inspection
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Fig.11 Defective detection chart example

F722 O NLREOHEE T v — M & Fig. 11 13”7,

4. BHYIC

ARFETE L 2001 IRk E S, DRIERHICEES L TBY,
Mz I E LT, SHL—LVoMEREICKRE HF
HELTwa,

BEXH

1) BIHZFE=0TA. HARSEEH#R. no. 107, 1985, p. 98-100.

2) lizuka, Y. High signal-to-noise ratio ultrasonic testing system using
chirp pulse compression. Insight. vol. 40, no. 4, 1998, p. 282-285.

i 559 PriE Wk

R SERL

— JFE $i#t No. 15 (2007 4E 2 H)



