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Short-Term Renewal Technology Using “All Block Construction Method”
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Abstract:

In large-scale construction work at steelworks, it is required to radically shorten the construction period so as to
minimize the production impediment. The conventional technology, “Large block construction method” which the
equipment is manufactured with about 5 division blocks and installed, was established as representative of blast
furnace refurbishment. However, its machine installation accuracy was within +10 mm and was limited to the level of
boiler manufacturing. JFE Steel has developed “All Block (Integrated Machine Equipment) Construction Method”,
and has expanded its application to installation work of precision machinery equipment which requires mounting

accuracy of machines within +0.1 mm. It greatly shortened the renewal term.

1. FC&IC AT 500~1000 O 7 1w Z 1500 CiRfA « AT TRIT
3 FEERN G THETH - 1ehs, TR vy 2V > 7 Tk,

JFE 2 F — v O S BIPRFTIC B1F 5 KFBER T8, 4 HAGIH L WA E 3~4 3EI L7 2000t DKT Ry 7%

PERHEE 2 e/ IME < U U 7 3R T B 2R o & SIELTEE, BRI ey 2 OWE e ETEXD &

TEY, 1Bkroofdic LT, sFdggicfEsns, & PPN TIETH 2, B IHERORETIEY, E2

iz 5 oBEO 7 vy 21208 L CHANCEELIEZ Ty K7 my 2 ) v ZTikEERT,

2119 TR7my 72 Tk PHELIN TS5, Z O JFE 2 F— v I3, 1998 FFEDTIHEHIXES 6 BlFciE LU,

PFEAREIZE10mm DN TH D, BURIEE 2 co@AIc Y RVIRTEEY, K7uv 2z ) o7 THEICE YRR 130 H

¥ E o T\, B, BERARATREZ 0.1 mm DIN 2 BER S % C & - 7o B AR & KB4 L 72,

N3, KEEWREOREMN THE~OEHRPRD NS &S

I27 5 T E T RFLTIE, KD Thk7my 2 Tk & _|<_
RS 72 JFE AF— A Y CFD [F—n7my s Zgixﬁﬁﬁﬁ%m
WE— ) T3k ZRIFEL, BUPRFTN O FEEEE THA~ (K

WHS 5 ¢ TIHSURIE QR T 2 L7z HAlic o | |

THNTT %5
2. (EROFEFH ITEAEMEET G
A 4
21 BFYE TkTOvoUvsTEY G
EfEEH & 110 m, FRERRK 10 000 t O KTUREY) T H New mantles
2o BIFOSRIETH I, JFRAKEZ K L7z IS AT 10-20 t

T3 LHTH D, OROEFSUE T, Fikz8t b
X1 fEROEFSIETE
2019 4F 4 A 1 B3} Fig.1 Conventional renewal method

Copyright © 2019 JFE Steel Corporation. All Rights Reserved.



F—v7ay 7 Lk v e g LTGRO

Lifting jacks

Supporting columns

o

New furnace blocks
2000 t-3 000 t

Rails Transporting trucks

2 K7Oovy oIk
Fig. 2 Large block ring construction method

x®1 K7Av oV ITAECKSEFRIERRR
Table 1 Renewal duration by large block ring method
Chiba | Kurashiki | Kurashiki | Fukuyama
No.6 BF | No.4 BF |No.2 BF |No.5BF
Renewal duration 62 70 75 58
(day)
Renewal time 1998 2001 2003 2005
(year)
Inner volyme 5153 | 5005 4100 5500
(m’)

22 K70vITEORR

JFE 2 F— v OFBSFTCIF, @Sl riztoe LT
WIE7 0t 2DFIET 4 > & > 2 HH T2 O TAHERER K%
KGR Tmy 2 THEZBERAL, PORTIEC & 2 HH T
21 30~50% M L, ‘ERERHEOR/IMEEER L Tz,

Fro, BEIZBL, TR TIETIEEFTe MR 72 (F L
TEHOFXELYTAL, BIESLHAS T TEERIERTT -
TWwieds, K7 v v 2 TiETIIEMEESHER I~
L, B 22 DSKIFIZARI L 720

3. A—=ib70v I TEDORE
X770y I ITED

JFE 2 F— v T3, 1aHRGEH O R R < i L9
ERGICKT Ry 2 TEZEH L —EORELY LIFTaT
D3, Z OREMIEAIRS 132110 mm DAY ¢ BUERS S 2 To#E
Hize¥z->Twic,

M4, JFE 2 F — v S BIEkATC L3 a8 s 1% 40~50 4
PR L, 5H5E 7 1 v 2 ORGSR 0> 5 0 B
DEE-TWVBIeds, K7 vy o TIEOBERILAI KD
LbNTET,

FRCOFREZER T 37D, IR ATREE 0.1 mm
DINZFER S 5 RS BRE N OB TH e K ERY O

3.1

g
=

JFE ) No. 44 (2019 4 8 H)

N R RWANLT B TiEO MRS HET
35)/)720

32 F—ib7av s IEREEOI VLT

PERORKT vy 7 TIEIHHERFY 5 nHEEO 7 a v
7 CHRIELBUGCIEXIB A1 2 TiETH LD, =T
0y 27 TIEZERICA 7 9 4 > TR — X 2 A7 T
Ttk TR — AT AT 3 TiETH 5,

F—n7uy s TiEERET 2 LR BER M2 IR
R,

D Fi— RO _LF 2 Z 58 U 7o BEASARRIE RS el

BE kLU 2 BER R — X2 ) B BRI
HET 2RIGD 120 A0 ] DFFEA % & 2=k UKW
L fekiEiats
K E R O —K > B ) > 2 B

BOE b LU 75 2 BeER O — 2N 2 ik 3 2 BRI HE
LT 5 RITEL DHSE, RETEE LI ERED

2

3 5 THRL
3.3 FE3TCM ARIAEEEH
331 BE®

THEHX 3TCM 13, L —¥— b — a7 (LUK LBW)
&0, TR BITIRO B 2 2B TAHE T 5 2 v T,
AL E MR U ISR EAE T RE 72 F B e AR S 1 > C
» B, IE, HENHEMASKS T T, BHARREEZHNY
LT, MEPENEYLIREZ SR 18R (N4 7))
DHEEDEE->TVDE, L LEad s, Bk LBW O R
AR, BFERE L ORAR T 1.8 mm TH -7z, BEHED
DA T EYUEDEFEIZISZ 7201213, LBW DIAR
BAMRIEE 1.0mm & CHC T2 Z8RETH -7, 22
T, MR LBW 22— L, #ifcis LBW Z2E A L7c,

BRI L COEELRBED DI, T4 512>
i TN OB LD H 2, BEEAOEET YN —
REETLY, 74 HHEIREN vy XU DR
SD) % 10 HEILANE T2 Z e hETH » Tz, 272, LBW
V3B IE AR LI - LRI O 24 S FE 0.1 mm L
N AL T 2 KRR CH 2, L7cdi-> ¢, Ladafis
DERD IO, IR AIEE 0.1 mm 2R L LD 5
KEBYO KB ZA[fEr T2, A—n7nvy 2 THED
FifiBAFE s B e 72 5 72,

332 WEIZEZORER
33.2.1 TERIEDHME

I E T, X o LBW B LHTid, BLak LBW O
BICTES ZAR=ADH B DL, TDZES 2= %M
L CHi LBW 2 HRNSIBZ T L, BER LBW ¢ bIh &z
PRMT 2087 7 v THERERAL Twic, 2 kD,
% LBW CAEZ Mk L 22056, SHEIMR R DT DEW]
SD (LUF, @B F 723 KEE) Reiz, BENS/ T Tt LBW



F—v7 ey 2 TR o 7c s TR ERA

OPEN 21T e BT, RO T 7> TIEE T
DT E B0, 1BIOREEL, EE D 4~6 HIEFRELI
INDHE W TEI, 7z, ¥ LBW 1%L, BlEg LBW
CHTLBW OWLT N2 EIR L7235 7 VBl S alEe e 72 %
72, ¥ LBW B 20BN E 2 R 2 3EiRic B W» T
b, AEAHEYRMET 5 e TET,
3322 fERIZEDORER

TIEHIX 3TCM 13 1972 1B L, 1988 4E12 LBW & &
D= —F 2B L CREEf 7 1 o ~SGE LT, 20
LBW DRI IERAi D L TE D, B a 2= 2D >
720 LIcH o, RO S THEDPRHTET, Bk
LBW %l L 72 1%CH UAIE 128 LBW 238 2 (17 2, 5%
BV T 2R L 2EHDPRBETH -7, &7, LBW
R ERER D3 B B WM%KEOTHO AN
2 BT TELZITI0ICE, RO L 2 51EH
if@ﬁ%I%ﬁ%Ef@otouL%améz,E%I
HIZrH D T4 K SD 13 315 Hill e BRI &I O
¥ HES 5Tz, 3STCM O 5 4 B2 E 3, fthithX TCM
¥ 3TCM DOFBLH 2 B 4 1R T,

333 #F—b7Ov o TEORMRER

2Ry FL—2AGRTD T 4 i SD 315 Hill% 10 H
M CRIBIZESET 2700, UFOA—nv7 oy 2 Tk
i FaFE L7z,
(1) LBW &R as i oo i 7 a5 b ok
(2) #H LBW —{Afp LI REIC & 5 LBW AR{RTRERR]
3) KHZ7v—r2H5HRYICL 5 LBW O—{RIRT T34
(4) % LBW RIREROHATaEE B & U0 FFIC & 2 5l@E iz

i

Carousel reel

Laser beam welder

Cold tandem mill Pay-off reel

3 FEEITM 1 =
Fig. 3 Outline of 3TCM facilities

| JFE past result [Parallel Run Method]l

1POR| 2poR|

Case of 3TCM #2 Issue

The mechanical structure for pass line
on the top of old LBW.

_.-'!' ---------- :

Old LBW
N

Enough space in front of old LBW
for installation of new LBW.

...............

New LBW ‘ _" 0ld LBW ‘ BRR |  to Looper
to Mill

#1 Issue
No space.

K4 X TCM & D% fisBos! LLER
Fig.4 Issue for the LBW setup

(5) #HTLBW # 7 5 4 > HniRiE
PR OfifeT

AFSL T, B LBW o—{&fa( TiEICBIR T 2 (D, @

WOWTHEN T %,
3.3.3.1 LBW LERENRFR RO ZEHIEEL

LBW Effid, w— =25 I v TEIRSNEY X —:
ISADIH B 2BERELE ¥ 7 5T\ Tz, TV & — S AITIZEE
WAMEH ¢ 75 o COTSEARRE B H > 12o D7z, LBW
BRIV L) —kTRY LiFsic0iziy, LBW L
I H WA S L 2057 v ARy 2T, 18
HT 2 ZePRETH-Tc, ZOICEIARTHEPEMLET 2
RRDER Y 72> TTz,

ZI2T, WHEN LHEY LT, ERRMORE L EE LT
HICIWHIL THEMLT., Zhuce by, BIEGERER
Z, Y R—Fo— e 5 —7 V5B R LDICNET S
7o 3512, LBW EER0 2 57 v F2RK5I3 A v MRS
ThHotedd, CroEiEIcREL, ATHTORMNLE
OB ORELZK > 72, 2L D, M/FEER
ZHPIEAA O 6.5 HiE2 5 BB LEHE o 0.8 HIE & THI
T30 2O,

3.3.3.2 1 LBW O—{RBHTIE

WIEEY 7 > 2 2B 5 —FRIEM Lok v LT,
FWGEAG D Z 4 > 2 > 2 70 BRI E P 10 mm LIND b

DIFELHILGN TV S, SR Y Lz LBW I3AKE &
100 t CEERFEE S 0.1 mm AN KTIREEEMTH H, M
D BUFRED Tz A0S JTEFIZ & D, FHEnZ R S nichd
ERBR I AReErd o7, 2 2C, FETERED & — k4R
fJ#EREL, LBWO 7 L—20[Exm E3e, a'r~x—
27V —ABDY =7 Y 4 ~BEEN MR L, %
7o, SHOMBYIBEXEEIL, MA% §EHEIT 2 2 Thh
HONEULER -7z, 512, CHF v Y v P ofnkhiEH
W8y 27y 7= RBINRE T 2R Lic, 2hbil
&h, LBW —{kf D O FEM o RN 217 - 7o R, Rk
IS DOEREEFBRIS LT, v —UHRBEOHTEUT A
01mm L REER LIz, 272, FHAHCA 7514 > TikL i
DAL, NTRABEEDRL, V=7 V240U T AR
13 0.09 mm CHFAMLINTH 5 2 ¥ iR L1c, #Hihi%
FroicbOxES5, FEM GRS GIZE6, )V =7 v =
A1DVTABXETIIRT,

LY, A2 T4 ToOLBW AN 4.5 Hif» 25 ¥
HEL WD, Zo—FKENTHECEY, £77 4 TH
RN 252 7§75 2 e DSaffee 2 0, AT R cOARMK
FHNT % 2.2 HIE & CEMiHR., Frg, #7914 12d5b
LBW Z K7L — ok )~k TR LiF o4 74
P EANTALCHRET 2 2 TICELCHRIE, DT 28
MThotce REO—ARMHIFOGELZEERE 1117,

334 HE
R U728 SD &k 7 4 7 2 DFEHhBAFEIC L Y, T4

BIOBETF 2 LB

JFE £ No. 44 (2019 4 8 H)



F—n7uy 2 Tz i B T RER

Total weight: 123 tons
-New LBW: 102 tons
-Dedicated hanging tool: 21 tons

Improved frame rigidly. Divided load.
[Tension bar] | [Dedicated [~y
hanging tool]

Prevented shear
carriage from inclining.
[Backing roller]
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Fig.5 New technology
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Fig. 6 Example of FEM analysis of deformation due to LBW
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Upward load in hanging

0.15 \

Allowable level \

0.1

0.057

Quantity of elastic
deformation (mm)

Downward load
in operating
7 VZT7IIA0THE
Fig. 7 Quantity of elastic deformation
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Photo 1 Actual hanging LBW of preassembled set
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Fig. 8 Construction schedule table
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Housing weight:
400 t

X9 TERDNT IV TRNTIE

Fig. 9 Conventional renewal method
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