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Development of Online Hot Profile Gauge for Accurate Dimension of Hot-Rolling

H-shapes
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Synopsis :

Customer demands have recently risen sharply for highly-dimensionally-accurate
H-shape steel products (H-shapes), which have excellent cross-sectional performance as
structural material, in order to reduce construction costs. The H-shape mill at
Mizushima Works of Kawasaki Steel, has positively installed online profile gauges at
every important points of the processes at rolling, finishing and delivery sections, for
achieving a stable production of high-quality H-shapes. A newly developed online hot
profile gauge, which can measure the accurate cross-sectional profile and dimension of
H-shapes in real time, has been installed at the exit side of a universal roughing mill.
The measurement principle of the gauge is based on a laser-triangulation optical
measurement technique, using state-of-the-art 2-dimensional laser distancemeters
capable of measuring hot and wide materials. The gauge assures measuring reliability
by introducing independent two C-frames, eliminating cumbersome positional

adjustments of the laser distancemeters for a wide range of products.

(c)JFE Steel Corporation, 2003
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Synopsis:

Customer demands have recently risen sharply for highly-dimensionally-accurate H-shape steel products (H-shapes),
which have excellent cross-sectional performance as structural material, in order to reduce construction costs. The H-
shape mill at Mizushima Works of Kawasaki Steel, has positively installed online profile gauges at every important points
of the processes at rolling, finishing and delivery sections, for achieving a stable production of high-quality H-shapes. A
newly developed online hot profile gauge, which can measure the accurate cross-sectional profile and dimension of H-
shapes in real time, has been installed at the exit side of a universal roughing mill. The measurement principle of the
gauge is based on a laser-triangulation optical measurement technique, using state-of-the-art 2-dimensional laser dis-
tancereters capable of measuring hot and wide materials. The gauge assures measuring reliability by introducing inde-
pendent two C-frames, eliminating cumbersome positional adjustments of the laser distancemeters for a wide range of
products.
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Table 1 Specitications of measurement accuracy (2 o}

Ttems Specifications (mhﬁ
Flange thickness 0.39
Flange width 0.38
Web oft-center 0.38
Web thickuess 0.35

S Zonk A AP - BT s T T L —
TN ARE OO S PE . L TE LAz TR 4
S EIED S5/ AU P T Bl R A/ A A A SOV S A )
VIR BEEL - R A P s R R T o e AL
ey 5 B iy sdr 08 v 22 b oy B A 0 5 AT T

RS NI R A TR T 3T TR R ) A LTI QLR U (I N P 10
JRERE T GRNIE 4002 2 Lo L[ [P s Jalis oo
L LA S RO SRR T | FRTHAR | R R e AU G TR
IR M A B D e e -
CafLs bz =l T EE T AR R ey A I
3 A LR TR ST TN [T 7Y PR R P S B2 i) B B O GO
H5E & 5 SR b b W A B TE L7 H R RN O ik - K
BN | b A B L Cuvd  Table 1 DTS L Az SR A

TR T! I L o

bt

3 HREHERE

3.1 BERK

eV IERSIE OO HOREE A& SN AE T B T A 00 S A b
AP A A I B D OO A S A e s A ik R
SYRLOGEET L A SO B IR A Rl 55 0T,

AIWEREELA L 3 Vol. 30 No. 4 1993



224 HOI3 AR 0 #2050 S 2k

11 Diode source
2¢ Line laser
‘.3 ' Receiving lens
i+ Area imagre sensor
3t fl-heam
N [ight cutting line
7 Recetving hean cutting line

Specifications

thistance: 3506 mm
width; 228 mim

Measuring ringe

Accuracy 07 mm (2 )

Fig. 4 Measuring principle and specifications of 2-dimensional

laser distance meter
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Table 2 Measurement accuracy observed al room temperature
- l"ngL mdlll Web Off—cent}{r Fl1nge thickness
¥ (mm) .10 - 0010 1 - 002
 (mm) 017 0.20 i (.12

Table 3 Measurement accuracy observed at hot-rolled section

Flange Flange I Web Web

thickness width ¢ offcenter thickness
¥ (mm) .58 - 0.39 0.43 0.35
& (mm) 0.10 0.19 0.38 0.08
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Fig. 7 Flange width accuracy (hot-rotled)
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Fig. 8 Comparison of sectional view obtained by the laser profile
gauge with that by stamp shape

4 BEHEAREREOMAE

B2 o5 — Ll B B0 2 2t o 2 AR el
ORETITEYLS . H ORI ke 8

R | A II ok i

LT - T

AR L L M A 2 s L e u—)Lf\',fﬁ.I.ilnﬂl
274~y VBT ETHDL. AWEROINT RO M, X
Oy FICip— 2o,

(1Y &3, AR &ML 22 ADE AT Leg o aniy

A2 S R O R S
L REEGE T

AR L

P T !NJL TH LT
Table 2 (25T H‘? HIE L 2B ORI A
(L, EREFAN R RO RIE PR L A
ThaIEMNTE

H 1| Hu Doy }ll Hul LFADES y)c')f‘kf {0 } ﬂl\»['z\'uld)lf'r-lié 225

s
o

BRI
[Flange B A1l 7
!huﬁcm'q: 15 o{)—-'»’i.w-"-“.‘“n'n" “lﬂ{/j{‘Rﬁv“{"‘i""}wl“.';)\‘ltuf gt A L‘l gl
DRU
0.25 -
=1 "3 7
Flange )
thickness 15 ’l) e ,,‘uq‘.n‘r\.,'m{nu O s R 1'5‘;1{,-.* e
DR
0257 u . o L
Flange o R A g o T iy Ao
thickness 15.20 —- ko A e —
Or ]
Flange + 025 :
o -
(t:;xkuusl a0 T M e T J\M\ Az ,‘.‘ R
.25 - s L. L I
0 La 20
Distance from (up (ny)
Fig. 9 Examples of thickness distribution in longitudinal direc-
tion in H-beam
Laser profile gauge Laser profile gauge
for universal mill fur Anishing mill
Proc ess wnlputt‘r (P/'C,) l—1 Field sensors
Control
Uperation Data base
Dhisplay
Y L
Dimension contiol ! Analysis of rolling phenomena

Roughing universal mill control
Fimshing universal mill control

[mprovement of rolling control model
Properly of reduction schedule

Long-range quality assurance
Quality improvement

Quality assurance

Iig. 10 Conceptual block diagram for universal mill control

(2) i BUNITAE 7 4 2 TR A MR SEL & 4T 0 A A TSN
B2 Y ST R RE O e & 97 o Ao SRR A& QI L A
HOFSIEE Table 312, 77 ¥ PO 7= 7 L ER B L 00k
A Fig, 760, S sFEIE T ORERR T - L 25
TEERFAL L Ol 2 Fig, 8 (254, RIS R EE
BREZE T RRERR L LA 2 R LR D Wil Rk
&N TR E - IR s T B,

INGOFRE»S . L <BAR LSRN RE Rl =

— AU LR R C L H RSN R RO A A T 1

Wi 5 Sz AR A H T R AT E A

5 D /A—-HILEHEEREAOEH

Fig, 9 (M0 7 — % &0 . SPEMREREE T, Then o
Foo @ PHNI AR LT, U T o LT e
HILIT RS & ST fs D F o+ 220 80— 4 {(P/C) (274
FAAEL TS,

Fig. 10 125 2 7407 — 7 70— & R4, P/C {55
Ehit il = LT AR e e R @ e A RS AN T b
R RTRE (I ST P i PR | 158 e N 6 A A DN ¢ 4 8 3 L
5 HiEFEAR SOl ms = L R =i
L 2L — e H 4 FREEEAI & A S

EGIDP/C M IR O T — R 8 B HD . £l
T L F AL MARBNM AL T, BT OEM
LLIDCRIED 7 — 7 = ZhHRk & h, [PIEER OFe A2 T RE &
A Tud, JHhTky . AR R LSRN S 2 AT
RGO AT ZEIZX3MAEGEBIZEFG LT D,

- DR R 8 Vol. 30 No. 4 1998



226 H R8O | iR I

B 7SO F < el S o 5

O~
.
O+
il

Wheth ) H BRI Tk L O Rk E | 28 - 2RIIE- T
DT F A LITHE OTEE T HOTAEE RN R M A TR R L
ZOBE R RE R 2 ARG T — LR S I
PR RMTIC R S T LT, HOBEROST:  RIRRE A &
P, BRARA Y MELITTOMD B3,

(1) %44 2 5 R TSR T (0 1100°C) ¢ H R
W AN RN & TR & F 2 £ 88 2 2200 L — wihikd £ F R

(2) 77 IEERMAOMY LA C 70— A RIEK T
W& ERELz, IORBOZHI £ 10X £920 H
SVERE 2 LAY L 2o e B

(3) FARABMTHLEEMAE L 2o o TS H
BIZH L, FARZF - 2 200 L iz Ee ) v 2 o
LETT SUEANAREL . AT - s OREEMN SR L

b

(4) HIEHOML "I'?.E*f“(&-l‘ THERMT ¢ - PR A P/C
THEL, BRHOF - 2 X— 25T 2257, BRSO
SYEEETE - BT ulEWﬁ"}’;i A 412, !-_LUE'_Q?;O’) fo #y
Fulgk s L7z,

A TvD

L7,
2 ¥ X #
U CEEPSRL b RRE . @ R BISEREG . REARNES . Ll W

IR 23(1901) 1, 1-7

L AT MEEC. BRSNS MBEE 7o, 201900, 580

N mEEC, MR DE L R R AR B L R Y e A
(1989), 20-24

4 AT FHMEER BEAL. B R, 8% A
e roE R, 201992), 1580

APHERERE ¢ ff

JIGBLELE S 8 Vol. 30 No. 4 1998

5) MIBANL RISEECL AT L TERHLERSE L RSSOl LD A o

WL (1992), 4013

6) MrEdE, &b w0 SRR EAVEL BB K AEL )
IFREENE R, 23(1991)1, 8-15

TyoRle RGO BRI A MEASE L M aF], DUHERERE D AR R o

Ao 201996), 282

— 36—





