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Establishment of a High Grade Steel Sheet Production
System in Chiba Works No. 3 Cold Rolling Mill
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Synopsis:

No. 3 tandem cold mill (TCM) in Chiba Works is a multi-pur-
pose mill, whose production is ranging from the ordinary cold-rolled
steel sheet to high carbon and stainless steel sheets. With the aim
of improving the product quality, yield, cost, and productivity of
this line, the fully continuous mill was put into operation in July
1988. To cope with high-grade quality requirements, additional
improvement, mainly the installation of a final stand, was realized
in July 1990. To achieve fully continuous operation, the laser
welder was developed for use in the continuous rolling of a high
carbon and stainless steel sheets. The shape control system using
the mill with high shape-control characteristics and the strip-surface
quality improvement technique based on the coolant filtration
system were also established to meet the quality requirements of

high-grade products.
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Table 1 Main specifications of No. 3 tandem cold mill
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Table 2 Specifications of laser beam welder

1 Tv . .
tems vpe and specifications Tterme Specifications
Coil thi

0;:1 thickness 9 0mb.0 Laser beam Type CO:z laser

Dnlt.ry {(mm) 0- 2“‘3 . ) oscillator Output power 10 kW

chvery (mm) o Head type Z-axes high gas pressure

Width {mm}) 660~1677 Laser gas He, N, CO;
Weight Laser beam Shear type Dual cut shear

Entry (kg) Max. 42 000 welder Torch speed Max. 10 m/min

Delivery {kg) Max. 42 000 Wire feed rate Max. 15 m/min
Speed gf)t;z.sing system Earalj::]ic};nirror

Entry (m/min) =00 ielding gas e, Ar, He+Ar

Delivery (m/min) 1680

Fully automatic Jaser beam

Welder welder
Loap capacity of (m} 550 2.3 JE R ¥

accumulator
Mill type — S ERE S CEREEE, A7 v v ARIEE TEERRE

1~4 std 4 Hi BERECHT D= - — = - RACHIET 572,

5std CvCe» (1) BROEEEBREEIRLOA»O 1 ALY FEERER
Mill control Digital ASR Tty Fr=2

- (2) & AMEERNS ICERTESORERERN Y AR E L

Flying shear FEAEHE 4 1 v 2 JEROF o & 4 ASR 1k

Type Rotary shear

Max. cutting speed {m/min} 250

Tension reels Carrousel-type tension reels

& (Continuous variable crown 6 Hi

b

/
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Fig. 1 Layout of the 5 stand tandem cold mill
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Photo I A view of No. 3 tandem cold mill
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Fig. 2 Block diagram of process computer system

Shape meter

y-ray thickness gauge

Toad cell
—=2ad eet No.3 WED

No.b CP

5-stand tandem

Carrousel reel

1 Entry
shears

Flying
shears .
v-ray thickness gauge

Xeray thickness gauge

Tension meter

No.2 WFD

C Looper
T e — I—
=] j——
0 G| =—
ol Ie——|| —=p

y [ t———
Pay off reel Welder = JE—

_—_—

No.l—=5 CPC

No.l WFPD

Fig. 3 Layout of instrumentation device

TS MBS Vol. 23 No. 4 1991 —



SR No. 3 517 4B HEEROERBE LRI OUET 289

3 BB DLHOHEH

3.1 L—HEEREERINOBERE

311 L—HiREisO L TN

X, MHRTEHOBESE LT, 77 » Yary PEEEN
IR THh oD, JOBBEETIABASCLY, EREMAR LU
2T A FRAT VU ABTCIHEER - B RENoBE, £
7294 bRATVVARHTIESEOE XS E L, BENOE
X BERERE LI ETT2 L0 5MELS . DN
B, ERER ATV AR CLAET L EREESOBER
LTHARETH b, FlFERoBANBEChH T, ZOHR
b, B4 T, MAEKSVNE L, BERELSE B
B ST AL T EAEMTHD v - BEEY L ERETH
FELTHERMAEL, #BALL,

3.1.2 ENEMERAOCHMRE

V— B, BRSOV —FEREENED T R s
b, BEEORRESLEHENERIRE, Tk, BEXELERE
EAYEBETA ST, EME - WECY s TEERv» =237
SyABRTHMTAL EALETHES, SOkd, HNEES LY
XLl BELHiRE  BETAED, Yy -2 VT 7 ARDA
LR L7, Fig. d vy -7 0 79 Vv AHBRRRELT
T L, A HAlox - @EEFCEBI LI T
I, AHERNDY +—2 I 75 v AHEHEELSTETCHLZ &,
BRI ) v F— it bhA T —%a, 2 LTHIEXED TS
CEHRBBELTVE, ABREAOMKE, 28l 2v 1R b
Fro TORESHEREER, 0.03mm LAMSTESL T, BER
ERmkrXE<BBLTA,

3.1.3 BREESHEAE

BT, BESRFROBREE - RESHLEEEORME
IS SHRHATIREE T A8, 74774 Y—HEEY
HBL TS, BEREMIIEVTIL, 74771 Y —Df
By, BESBEYEFRT L L, Fig. SitEpd L7
v —rh— AOREVHLHEERBLYM LSRN, T, BREME
IV AF vy A RAT YV ABMOBEREYHEI LD,
BAERELSRBLTVE, REOBABEBEIHERMCHREL
Thb, BUBYITE LBILRESOBXYEL, BRARRELAY
A 7L mMBEEREIE, BEROEHECHEMAE LD L
R RE LR EARSETH - . ABER T, BANEREO v
A7 vERR D, FEBCERTLA, 2=, P oL
KI-THEREoMME2 T L L, EEMERCHEL A
Fig. 6 i s4L R BERBE L 5T

D EoEREMSTEC L, BERS 4 T, RESFHFR 1.0%
DFFToRRERY TRMCABLTED, EX - SHIORT
FEEIES R AT S RIEL TV D,

3.2 EREAHEHREORRE

3.21 CVCE 2 BRI AT LOMAE
CVCE : ni3BRHE7 2+ o= —% L LT, "—F8—s
{(WR) ~vg—, e —a (IMR) ~vg—~, IMR 7+, &
Fy b r—F VI RIVETFTLYNY v reEL, BUBRHEED
Fh o Td, - ORGEEHCERTHaFRHNE A7 2%
BHZE1 L 7o, BEEDGERE LT, EUHER (Freazvl
a—A) WTBREHE SEHERIUVRENELHEL, T

— 85 —

Delivery blade

§h_ear frame
Cylinder

Entry .. Entry blade
biade Shear holder

holder hlade \
Shear blade
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Fig. 7 Block diagram of shape control system
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Table 3 Specifications of high gradient magnet separator

J J J J (HGMS} and flat bed filter (FBF)

Flow rate {m3/min) 7
N ~ \ ~

HGMS | Diameter of media (m} ¢1.2
Magnetic flux density (T 0.5
Flow rate (m#/min) 30
FBEF FBF Opening size (pm) 150
\, Cartridge Filtration area (m?) 15

filter
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Fig. 11 Effect of HGMS on strip surface cleanliness after cold rolling
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