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Furnace Combustion Control in Hot Strip Mills
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Abstract:

An automatic furnace combustion control system has been developed and applied to Fukuyama No. 2 Hot Strip
Mill in order to increase productivity, to save energy and to reduce CO2 discharge. The optimum furnace operation
that satisfies slab temperature profile in the furnace and its cooling during rolling processes, and slab discharge
schedule to for minimize rolling interval at each mill is characterized in this system. This new system consists of

modeling of strip temperature prediction from charging to the furnace to the exit of the finishing mill, based on

thermal conduction, and mill pacing technology considering strip traveling time calculated from rolling schedule.
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Fig.2 Accuracy of temperature prediction

[, b AR
A LAY A n - B KL

SRFBM OBLEL, [EIET A ¥ TOWkR 2, 2258k
3%, KEB(RE, O—VEMERE, BB EE0 4 fiH
AT, AR IIS U IR L B ERME 5 2 72
WNEB D BUREIIARE i 1H) 8 HEDZEFETFT IV E LIz &
fR¥L, 74 ¥ LoOBRSHREERHT X 5, SRR TR E O FHI
MRICEDFEEL720 HEEMT TOMMBED AT TR
BT 6% R (Fig. Do $72, HEEHRIERIE % Fig. 2 1R
D

N BEGRE, COWRERTETVERHWT, +r 7
A 2FREIAETIA L TROLND,

23 HETFERZORE

L) O EODHIRENTH LM ERAIL, I VR—
YT EMENG, FEHET A Y EOMERE S 1 3 v T
BN L - TRD B, @H, JEET A~ R, FEIZ,
BEOFEEM DAFAEL TV B 728, JEREM [+ o i 22 %
¥, E512, BEREKRIALDDIZETA FIVy 42 GEE
FERFHD) 2/ L0 E R S% v, IR—v 7k
&, AT ELEMEDBING A ¥ ETH R L VIRED
N—[E %2 &9, FEEHITRMEY —7 Y ZAOFHH S
MBI 5 £ 3 2 7%, AL EEEBNOBEAT 4 I V7
RIETHRETH Do WET A I ¥ 7HINICIE, R
DR DS M ELET A2 EHT 2, ks AT
75 LSS (Fig. 3)o

Wk 54775 AOFIKEE% Fig. 4 1I27R7,

time

Furnace  HMD: Hot metal detector EH: Edge heater

SP: Sizing press CS: Crop shear
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Fig.4 Accuracy of tracking prediction
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Table 1 Relation between furnace operation and fuel
consumption, CO2 emission

Furnace operation Fuel consumption| CO, emission
CCR High High
HCR
DHCR (One touch storage)

DHCR (Direct transfer)
HDR (Pass the furnace) Low Low
Exhaust
duct
g Preheating ~ Primary Secondary Soaking g
> zone heating heating zone 5
2 ! zone ! zone ! g
w x
: : (o] (o] : Roof burner .
I = I

L
L2

v
Skid Side burner
Specification
Length 39 700 mm
Width 9800 mm

Heating capacity 200 t/h(Each furnace)

Load capacity 510 kg/m?h
Walking beam cycle time 455
Traverse distance 580 mm

Fig.6 Reheating furnace
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Production planning

Strip target temperature at each section in plant

Level 3 (B/C: Business computer)
extract target temperature —‘

v Level 2 (P/C: Process computer) — —
Automatic furnace control —— |~ Extract target temperature

fosition tracking at reheating <4— Thermal run down in rougher section Ly
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Thermal tracking at reheating — Mill pacing j
furnace <

Prediction of extract temperature Prediction of tracking time

setting furnace temperature Prediction of extract time

A Setting extract timing

Setting furnace temperature
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Fig.7 Control system



A JIE AR 1 BRI

AL, MEFICBLY, ZXAFICIZL>TNN—FHIO
BERITV, TLEOFRE T 5,

ﬁ“
=i

4. BAHER

4.1 HEBREEERM

Fig. 812, il BESREDOZALIZR 3 5 FERiiRE O
L%®ﬁ¥%m¢oﬁﬁi%éx77®mm%%%ﬁﬁt
L7z, BBIRHTHY, DEDDENPVEDDRAT T
§o flH HARREE OZALITIE U CHERMREAZ L L T
WH I EEEBIT, MIFRHOZLICE 5T, FERlihi
FEDSHEMEIZBIEL TV B I D00 5%,

42 AT TRENTE

F 72, Fig. 8 \ZHliH B AR (53 % SR iR B 01X
5O E&RT i BRI L, bR o HE AT B 720 i
KiREE L THGzoNb720, BEICHTLIESLDEEIE
FHIENZA 71y PERTHEL TS, Lo THH BER
JEIZHHS AP AEIL, +12.2°C £ o T b,

43 BMBEBEME LY, BEEm L

Fig. 9 I2¥ AR 7 7 E & WBHE HLAL & O BIfR % 7R T,
KEHlE2E A 2 5 T, MEiIiek % 100 & Lz & Z 0%
FHEATH L, TNENDMEIT 100 ARFTHEOELS 1 2
VT QAETBIZEAS5 7100 A5 ORFEME), IEF

DEENREIE T E, ZNZTMBU LB 2N
B TTLDIL, FITEERPATHNICE > TWwb,
IMERIF E B R BERI I O AN X0, BREHE HAT U AT Bk
THHI L EME LT

F7z, Fig. 101, AR T 7IRE LIEEREHR & O R
IR T . MRENIEEA R T TUEE, MEENIHERE 100 & L7z
LEDYA VT EDFYIELIERTH 5, MBEUF~DH
ABEDS T IE, N2 MBS LB LR 234 7% { T
FielzdIZ, BT A Y OREIIHIMBIF ORI > T
%L &L, BT oRDM ESZFO T FELERERON

1220 240
. 1200 |W.."1.—.‘ 235
o o 000000000 =
; 1180 ‘W—Om—-. 230 E
p=i
g 1160 MQQM’. 225 E
E‘ 1140 220 @
I} =
51120 *ouvs 215 §
> @ Extract temperature ’.. T

1100 |o Target temperature 210

@ Heating time

1080 1205
0 20 40 60 80 100 120 140 160 180 200

Time (min)
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