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Quality Measurement Techniques for Hot-Rolling-Mill Rolls
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Abstract:

This paper describes the state-of-the-art nondestructive testing techniques developed at JFE Steel and applied to
work rolls for the hot-rolling finishing mill. Some examples shown here are as follows: (1) High resolution ultrasonic
detection of internal flaws in deep positions by a combination of the focused beam testing method with the synthetic
aperture technique, (2) surface flaw detection with high signal-to-noise ratio by using a newly developed heavy
damped surface wave probe, and (3) an intelligible display technique in mapping detected flaws in surface testing.
The development of these techniques has made it possible to evaluate the soundness of the work roll thoroughly,
and their applications to actual production processes have contributed to prevent work-roll troubles caused by

internal and surface flaws and to keep the steel sheet in good surface quality.

EHVLIEPEETH L, TD2H, BHEEEZHVT

1. [FU®IC 7 — 27 u—) VKB L IR E RN
L CT& 7 ARTIE, ZOMELZMNNT 5o
HAROBMEEIH NSNS T — 7 10— L ONERIZ I3
FAHFIZE VD B LIS AR AET 5, RMETAFLEL
J—rua—)Vafki L THHT S L, RME A LEHD
BUIRTICE>TRERZ Ty INERET LD, u—
VHEIRT 5, DI, u—w%ﬁﬁkﬁ%%ébi?
AT B, T—27a— VIZTIEIC X ) B L-), £
MASENIZ) T 5720, iEmdEEIfibhs-1% KA

2. O—JVARERR Fatsk B

BT Y — 27 a— i, —#mic

ZEHili T & 2 Heafr &

. BEEIERS & 5l
?%%E(V%imk%SMmm klUﬂE@W%L%o
TERBY B EAE SN NED S % %0 WERRIRDAEA DL
KTHLHDIIIVERM LN - IVEDBER T TTH S, £

WX BWHEIC Lo TRIZFHICAE RO, 2ok & 72, BB LIS X o THEK R 538 E L 727

& THhRVhIEMEREINS, BN TV Shh
X, CNDBRESIND EFTHE TONS, £72, BV
DELUIBHIZE 5T — 27 a0 — VO NERR D S 1%
ING G INFEEL, TINHBKRELRZ Ty INERET A
Lbdh s,

BEELEZ T — 20— VD NS TV LICHRET L7290
RO RM M % REFICHERT 2 7201218, &l & 3% 5
EITHmHLCTHBET A2, WXV T—27 10—

T INRERY Ty INERET 20 EPE, PR
RGN ARAET o L72D5> T, A 80 mm D SIS
H BWNNIBR GO TETER 554 £ THRINT & 2887105
FRIRDON D, BUE, TRiHEMEZREL, o—LHNH
REGHIICER L CT\wb,

21 ROIBENOESRFRTE
BNR B O BN BN 72 GERBAT & L TORBHAE — 4



BMELET — VD b — & VBRI

= Ultrasonic focused-probe

——— Water Scannmg

\Ult aSOnlC bea
Rotatl
RO“

Fig.1 Roll internal testing using ultrasonic focused probe
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Fig.2 C-scan image of a flat-bottom hole 1 mm in diameter
and 80 mm in depth
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Fig.3 Flaw image reconstruction method based on synthetic
aperture method
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(@) SWiFT image

(b) C-scope
Fig.4 Comparison between SwiFT image and C-scope
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Fig.5 Roll surface testing by use of surface waves
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Photo 1 Waveforms of side wall echoes

Amplitude

— Time
(a) Developed probe (b) Conventional probe
(Gain: 63 dB) (Gain: 74 dB)

MB: Main bang, F: Flaw echo, B: Edge echo,
SE: Spurious echo in wedge,
ME: Mode converted echo

Photo 2 Test results of an artificial surface flaw detection
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Fig.6 Comparison of the test results of roll with an actual
surface flaw 7 mm in length (inclined shape)
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(c) A map using gray-scale display
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(d) A map using developed display method
Fig.7 Comparison between a map using developed display
method and maps using conventional display method
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(b) Map after second grinding
Fig.9 Change in surface testing results in the process of
surface grinding
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