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On-line Size and Shape Measurement Techniques for Hot Steel Rolling Process
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Synopsis :

Recent Kawasaki Steel's development on size and shape measurement techniques for
hot steel rolling processes is reviewed. First, a precision enhancement technique for a
laser distance meter is described, then, its rugged structure necessary for measurement
in such tough environment as hot rolling processes is described in detail. A plate length
meters and an inter-stand sensors for a hot strip mill are shown as developed size
measurement techniques. Furthermore, plate shape meters and laser profile gauges for

H-beams are depicted as specific examples of shape measurement techniques.
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Recent Kawasaki Steel's development on size and shape measurement techniques for hot steel rolling processes is
reviewed. First, a precision enhancement technique for a laser distance meter is described, then, its rugged structure nec-

essary for measurement in such tough environment as hot rolling processes is described in detail. A plate length meters

and an inter-stand sensors for a hot strip mill are shown as developed size measurement techniques. Furthermore, plate
shape meters and laser profile gauges for H-beams are depicted as specific examples of shape measurement techniques.
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Fig. 1 Measurement principle of laser distance meter



202 SR AR 2 D A

F 4 vtk -

AN

Laser

N . distance
Test piece
meler

Motor

Rotation

="

Linear scale

Fig. 2 Newly developed calibration method

Fa kB, TAaHBRLENORRE ORI FLE—50 A0
JERIC K E < TET 5, ZORTRERG, Bl ey e R 48
TlioHES R, HROBEFLTIIIERBO +0.05% A0
HORRCh 5, BLTEAMERELEEHL4H, HIERF
FWELFI B CHNETHARE S 5 220k, S H
HULORE AT X2, SR LT LSRRI ER S
TEIERHAILE, ThE Fig 2105 . DO, L —FieEEs
DA E T O +0.015% LIFizd 2 Z 48T ah, &
Y4 TOMERS & REEIZE L EHBIEATE 2,

212 F DA ERT

d 754 LR E E S A Y T R A R D
PRI BTH 5, wHRNIA Y 5 4 RIEF T A, WE R
BT BTN T &M TA Y 54 YHIEAH S T ik
D, BEREOREEEEY TS,

2.2 MIRERT

A7 o b 202 k0 S at RGO R A O I RN R TH S,
Friz, ST o 4 sz 550 B8 - JRE) - FEH - A HIAR L E At
Pz o TIERICHEBABE TE D, FRGISHT R A
bRy v 54 2 TOTEMEIER T E v, LU,
DL THHTE U A B SEd A T

221 BAE

AR AEAF O BRRTE BElE O 72z Akt p BT
b5, FOLY, LTt A RENEEEILEWTH,
FREERE & S 5 RSB B S TR THESISE AV e R i A
FAWD & &0, FROONEE —TREIZHIE S h 2 HR 48
TEITL TG, Thizky), SIEOENIIOEMET & K
RS TR L0, £ MMM & O £t 3
N a e+ 2 & L &1, PEHRINOE A -E L
HESITRERALTHS,

2.2.2 REME

TEEEE AR A BE e GITHALE & G
3, REIEE L ETHL., IOLIABAEE, BEITLEZ T
B RO - llASHE SRR 2R T, A
ﬁEGW%ﬁ%EL&nm P& L. TTREASAE I RE &
ABEE R T BN,

223 MEMHSE

SLRETELE - RIFEA WM H T, B o203z yr — 1o
BEEAL L THAMLELLZAEOSTE s 2 TS, D, b
FREEEAT O & 5 AR TEA MO T T3 B ML, K&
BRELELABANE G, THIHET SR, ST, dHRlE
FMAFET 72U L0, BIEEAHERIL & ORGSR L T
3. 7. HIESATAT S & SRMMIEIZ LT, P E & im ik
ORAZAMAGHAAEL T 2HNEH 5. T YLIZAE L/

k3R £ Vol. 31 No. 4 1999

Flaycred-cover

Oplical surface

Fig. 3 Dust-proof structure

Process computer

I Length measuring DDC I
}
P1/0 I High speed pulse input I

Laser Doppler
speed meter

Shear
g g 2]

Top position I

detector
Measuring Plate
B A O Lm

Fig. 4 System configuration of plate length meter

L= AR BARIO M S 4 Fig, 3 (R4, Az kD, L
HFWE O P 6 HEL BRI ZEANETH 5
224 EwoEWE
L= PR A HIV TSRO AR 0 S REBICE & 7 2 B 0vid . st
12 35 RO £ A F 6 FHRATRL &S, N
S E I o TR 1 e R TR PR oSl S ) B TV R S
RS A-ER

23 ReHi

N SR B S ey A (AT H I Oy Y bl
BEA 774 VIGREEAM S LT B, F, RRGITTR
Uy BT, BIEMNOT— 2l G mjﬁbmrfﬁ%
BNz > CTIRTL, To a4 20 7 TnfESE L1035,
IHiZkD -0 7 IASREMHI S Wl e BT H S

MBI %l 3

3 ~ERERN

31 RaPEHE®

HREX A4 54 0B TS A1 LT, RRSE
ﬁmrmL%hgkbtmhﬂ$MW@6ﬂ:&MEHWW&&
Fig. 4 {R3 20, 1RIZLDTOMND TH
(1) b*WvaﬁﬂﬁKMHﬂbXPTﬂU>7u_mﬁﬁu

FEaH A ORI 3 2 & 0. B —IRF 0 & (e P g o iy
MR A I L7,
(23 WRERTOB L = F o 77— MO & i K2R

T & v BB A R 2 420, RSO (e - Med
Wil - M (R A T AE A TR R A R L 72

(3 WAL o F AN THEBe RN E T T2kl
AR L1 TS & T, AP OO R &, AT A R



SR AR SEIE Il B 2 T A i TR i 203

Mator
Wheel

Cable
M bearer

OP side gauge
DR side gauge

Center gauge

Fig. 5 Layout of inter-stand sensor

CCI camera
, for small

I D witlth
Xeray
generator

cCh CcCcD
cumera — camera
[of larye \ for large
width width

Fluorescent Fluorescent

lamp delectar lamp

Fig. 6 Center gauge
L.

ZORW, HHEZ 10m 122 % 1o= 197mm OiRTE N LEA
WBTE A,

3.2 E& - @ERE

Helilze & &Rl T 2 %00 E U0, THERER

L LE A T 0 R
A 3 FPLCAE U B 2 iz A 4 v R S E AL 22,
3.2 #iE

g e X #EE 1 &, g oL A e X BRI
G2 EAARTEELEL, E5izyyd —WNIO7 L — 4N
BE - A A AR D —IREE S L, RO AN RN AT ES K
3z L7 (Fig. 5).

Fr, NI OULTIR A A T LR (i &Rk
W75 v 2 MBBAYEARB RAN— 28408, Fig. 6 1557
X9z, A A 7 aB, WA A T A B0 8RO N AT
fEHT 5 S AFRIIL 72,

322 BEME

{bEinezzy KR, 8t 74 27— - a EanBnii
B &SRR, RENEFAREEREEA S, RIAEII OO TIE, KX

BEAIUNAG D s rlEE Tt L L, B O RTED &)
WICELTE, R —Itk B 2 BRI AL LA K
Mz el NO R EOHES LT, FWiimeinins o ra-v
EiroTha,

323 RLEREE
Qi it e et a0, 280 Pl +2ffdT—4 -0
— L ETHBEEE LT, BFARN FTi el s T 545

L&)

Lm WIL W

Lem »‘ * Widtlh

Wel, Wem;

Ty Lffective

Slitting : width
plate Wm ¢ Wem LI, Lmy;
) Length
Top End Lef, Lenn:
Slitting Effective
plate { l(t‘;lg_([lh
o, Cm
. ;Camber
Al Ac;
Angle

i

Fig. 7 Measurement items of plate shape meter
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