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Measurement and Control Technology for Strip Dimension Accuracy Upgrade

Yoshiharu Axse and Chiaki Fukasawa

Key words : rolling mill ; measurement and control ; tandem cold mill ; hot strip mill.

1. FLUBHIC

FEAE S 72 85 o RS m ko ek U T, AR &
BRI ED L D RERTH 25, LINCHRMCZOC TR
~N5b,

WM OBE e € 21, SHHER 7 7Ry bR MNY
v FINIZR YRy b aIA v RIELET B L ERFET
50mmEAFED N—ME{EY, Ry A MY v I DL
TFEESRTHEEL THy b 24 v 2Fs HELEYD 5,

Ry b2 A vIERRE, 22— FR MY v ITHE
JEZEL, Bgtil CTHREELL THRIEa2 4 v 2155,

2L DIRMOBIE T 1 £ R X HIE T R L R S
noobhd, REEHEAERSL 6RINVPRT 70 R IV
7 EYIRMVETHIR S 0, FES NICROHER L CES
LT s, &7z, [EEERENEETE b HEk O EEKERE)
LR BRI~ L E VDO H Y, FHE, GETE
BOHIRG L b20H5b, A—bxA—va  HMELE
EMBPS (2 # &> b+ /#) DLAN (Local Area Network)
PAHALT, FrtRarta—Rx, s varh
v—3, BEHCRT, AMHEEL EVHEAINIZCDW
BCIE(C: 2o ¥a—&R, 4 AY VA T—2al,
E:xv 2z bY)hnw) HAESATLNERLEDDDH B,

IN6 DT R b R, MR D FEBATAE AT IR,

TERERIGEA b F L T 5, LT 26 oo v
’Cfﬁ'{%o

2. B~ ket Al

2.1 E&EY

XAk, v#%, BRI £ DFEE S 2 FIH U 72 BREHRE 251,
JEAERIB S SYEEBEO Lo OFHARE & L TIL b T
%, Talbe 1 \ZfXEKMN I EAFF OIS LREY TR T,
XARE AR, X A X —2 8T 2 2 Lo X Y HIE
HHEZPAHCERZETS 2HEYH 2, 72, XEOMFEILK
FHERMIIEER (R DyiE, BHRCIEHECCZLIZD,
WEMBOMEI IR 6 & (MR 273 L, RBEERE
DFECEAFHEFETE 5, 20D & 5 ZREDID, XERE
AEHIENEE, MEOREAHBEICI LS TREL LV
Lo Tvb, FREETIE, FEEREOEEC e
HER XY N TOREAFHIOERZLL Lo>Tw5,Fig. 1
IBME R X o N XAREAFHRBIOW 2R T ., 2 2T,
W= DEIS L W XIRE—2dTANY v BT 5 A
BE OSRAT U oN) BEURES CYRAT4 V) BT B,
IORHIIETEEER, V—S—AEESEPANLTY
THWEALCZHHIEINBD, 272, ARV NEAR—ZADH].
b o, MR P LN NG LD AL HY, v

Tablel. Specification of typical radioactive thickness gages.

Type Source Range Accuracy Response Measuring space
Am y-ray TG RI (**Am) 0~8mm Setting thickness Time constant 100~ 300mm
=+ (0.05% + 1um) 0.05sec.
X-ray TG X-ray generator 0.1~30mm Setting thickness Time constant 300~ 750mm
(60kV ~140kV) +0.1% 0.01sec.
Cs y-ray TG RI (*"Cs) 4.5~100mm Setting thickness Time constant 1000 ~2500mm
+0.05% or =10um 0.4sec.

TG : Thickness Gage
RI ' Radioactive Isotope
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Fig. 1. X-ray thickness gage for hot strip mill.
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Fig. 2. Principle of Two-eyes width gage.
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Table 2.

Specification of width gage for hot strip mill.

H200LA

H200LB

o Measuring sFixed 4-CCD

method

e Intrinsic radiation type

e Fixed 4-CCD
® Backlight type

7
/

| light |

e Specification

oWidth ©400~2400mm
oCCD ©5000bits
oScope (each) ©1000mm
oPass line ()~ +300mm
oResponce ®40ms
oThickness compensation eincluded
oStrip temperature e Min. 650°C
oAccuracy ® +(0.5mm

©400~2400mm
®5000bits
©1000mm

o)~ +300mm
®40ms
eincluded
eMax. 1200C
® +(.5mm
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Fig. 5. Load cell type flatness sensor.
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Fig. 7. (a) laser beam type flatness sensor.
(b) segmented looper roll type flatness sensor.

DI, ERRE, RIBRERM L EVHRBRINDDOD 5,
FEEMEIL 6 I v, 7277 b3, CVCINVEE
759y, FHEREMREDOR S I VBRI NTL 5,

R OBRENEE (2 1k, feREREIMEV RN, %
DHEEISED 9 WA I Ko, (RAD/sec) %15~ 30F%
BTh-Te, LTI ETE GFEEE L 12 3FH
BEME) 2 F A r7nar N—R0f U AN—XTE#IT 22
EIZE D #50~100~¢EED 52 EVERILINODH B,
TR X O EEE, BB ELR Y, FERMARDORIR

(BeKEM) PEAELZL L YDDH 5B,

B — ¥ v v FHIENL, PERBEREEEFHCG N,
BEHIFROISES 2 9B A RIE R o, (RAD/sec) i, 5
~10TH - 12, BOETIRMEE FHEE 2 & Y 0,b7100~120
BELERELLZ->THY, 1lumOEETH2, 206D
JEREASER BN E, v — ¥ v v FHIEEE L VD EES 1L

66

_i P

'
c
M LOAD
CELL
GAP SERVO| |HYD
REF Pl ™ lvaLve [ | cYLINDER 6
ROLL GAP

Fig. 8. MMC (Mill Modulus Control).
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Fig. 9. Mass flow AGC.
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