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Decision Support System for Operator in Hot Strip Mill
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A decision support system was developed recently and is being used in selecting draft schedules in the
hot finishing mill at Kakogawa Works. It helps the operator to determine a better schedule based on
the past results of actual rolling operations. After applying the system, the variations in draft schedules
and sheet crown ratio schedules for the finish rolling have been narrowed down to smaller ranges
than before. It is thought that this is the result of the preferences of operators as they selected draft
schedules for finish rolling with edge wave strip shapes. This system has now become essential to the
operator in the hot strip mill, and contributes to the trouble-free operation of finish rolling.
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Table 1 Specifications of hot strip mills

Number of stands 7
Mill type 4 high mill with work roll shift
Maximum rolling load 39.000 kN
Work roll shifting F1toF3 100 mm
F4 to F7 0-600 mm
Work roll bending force 2,060 kN/chock
Work roll diameter | F1 to F3 700-805 mm
F4 to F7 650-750 mm
Work roll profile F1to F3 Asymmetric curve
F4 to F7 Sine curve

TUBRMEERM PN v 4 — TR AHAIERE CC BABEAE BORHIFZERT 0 BRI BISE Y 4 — T AR (B 3 v R

TPSRSEIRIT MBERT MAGE C RRFRERE LR

18 R:D KOBE STEEL ENGINEERING REPORTS/Vol. 64 No. 2 (Oct. 2014)



HDOERIRTEXL L IIZT S,

QFIFERA Y ¥ FOWRN Y FHELETFT A ¥V a—
VERIRIC, BEEEORXSOXOHFNLRVWE Y
ZHADDOEFRINTEDL LHICT D,

@FFAr Y 2— IV EWRNR Y FREIIBIT 5#FEE
HORXSD XL, FBIEY A X, FEEEL X OFELE
ROWRDIRE R EDOELEEEIFLLTBY, »»
D, KRNI B O OB END X9
123 %,

2. EREANL —FXHFEY AT LOBE

WAL EIE T332 B80T % B IR EDORET A ¥ 2 —
VB LOWRNR Y ¥ O FE, BHMOREE, iEB X
U CRIEN T — TV AR B 5DTHY, #
D % OWERHR Y 5 7 ¥ OFEREME, BHARTIIE T
T, BIEARL = FIZX 2N AHENLEL 2> T
bo ZDI, FXL—F ORI X o THEIESRE
RIZENELLIEDR S 4D, FTAFVa—E
WRAR Y ¥ DORREDFEREN—EARMELL LD L) B
By AT LAIRD LN TV,

21 EFRT Y a—IVERITICHEIF I 2 —I
DBEEBERME T &
2.1.1 EFRFY2-bDIE50%

JET AT ¥V a—vid, BE, #RiE s L OISR
7 EOBM QR EETIZIZ™N TE 5 2 L hvsz b
LbNTWb, 22T, EFAFYVa2a—LDIE60&%2E
BIVICHY KD 720, X (1) 1RT L HIS, B ok
WENPS, FTFAT V2= ViRENROWM Al & 7%
55918, =2 v FH#EC X 28220 2 8 E
HE SN OFERET — 7 2O TERT %0 [
WO RHIEIZTRT, O E & E A TIERAL L
TWwWh, HifZR3HMEEE, C S, MnZk EDIb2E
STRESEZ, EBAL L 72 MR 0 EAMRBICE LT
1, FIEMEANORZBEASVEER L TIE L7,

N
d/': Z:1ai‘<x‘vv/'_xfgtr)z
=

7272, 4t MEOFARM ERNEEMOL—27Y v
FERLRE, x,: #@EO;FEBMICBIT 5% B
Xt RN BT 5K BIFEE, o (FHSFEE
DEBMEEL, N: BB AFHEORTH 5,
DI, X (2) KXB2EPEFL EWlELZHET S
W % BRI ARz & Z OBEEOMAZ T %,
B ENTHBMOET A Va— Vo L TRE2EDLZE
WKEoTHETATY V2= VDS 20&%2RKD 5D,

W= exXp (= (d/c)?) +orvmremsssmsmsisiinisi, (2)

72720, w R T BB & xS OB, ¢
HPERH R ORERKTH 5,

K1k, X (1), (2) ZHOTRDZELY £ X
2.3mm/& x 1,100~1,200mmliE (L4 F1,200mmii & v 9 )
DN BITBET AT Y 2—VDIESDE %R L72H
ThY, ETAF T 2—VDIX5D Xddh 5 FEEDHP
WILE 5 CTWbe FEARL— 713, FERHI &4 DT

ERMEEZZ TCIOREL2EDMMLEIEEEZ b
BIETAT YV a—Va@iRe 52 i3SI ERETIIAR
WEXIHIZRZ B,

2.1.2 WRAHHREDIESDE

X 2% FEES A X1.8~2.8mm/E x 1,200mmiiE o
WZBUFAKAY Y FOWRN Y ¥R EDERELZ R L2
LOTHD, WITNDOAY ¥ FHFERMITKELIESD
WTEBY, ZoORPSEIELRWRN Y ¥ ikE iz #iRY
HZEIZIEIEARMRETH D, WRRVFTHEDIEHD X
i, E AT V2= Vo X ) I oF#E 2w TiE
BMIZRT LD TE R,

LAaL, BEANRL—=FDONATEIZLS>TAY U
BOBIBIRDEGHE SN D L) FEPS, EEF L —
FIZ@NR Y TRHEORRAPGFIELTwE EEZ LN
%o ZORBMEZERIT 5720, EFROLETATF Y
2=V, WRR Y FiREMB L —VoIRED S KT
RS Y FOW7 77 S (U2 77 >~/ B
JH) Z2HELEM L2, ZOFKE, BIZIEFIASY VK
DWRNR ¥ &R EDFEAEDADOREL -055TH % DI

Lo
[«

[a—
(1]
T

—
]
T

Rolling load per unit width/MN/m
(o

0 1 1 L 1
0 5 10 15 20 25

Delivery thickness/mm

K1 ETFTAFYVa—1oids52& (K, 2.3mm' x1,100~
1,200mm")

Fig. 1 Variation of draft schedule in mild steel strip of size 2.3mm" X
1,100-1,200mm"™
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Fig. 2 Variation of work-roll bending force in mild-steel strip of size
1.8-2.8mm" % 1,100-1,200mm"

Work roll bending
force/kN/chock

R=D {7 84l 2/ Vol. 64 No. 2 (Oct. 2014) 19



L, W77 BB OREIZ0TE DR
& BBIRT LI, BEAXRL—F DD T
W/K$X7/l—w#%®iBoé%abfmﬁéh
720 ThbbH, WRRUYFEEDIILDEIL, W7 T
VIWERZAr Va—VOFNEEERT LI ENTE, W
DR TR SN T VHFEA T V2 —Loid
LOXORMPSTFIEFRL —FITHEHIEEEZ DAYV 2
—VERINEELHZETWRR Y FREZBEIEILT 5 2
ENTE D,
22 EFRT Y a—WERYTIICHEI S 2 -
DEEEZhSADHATE
BWEIGEDIZLDEDOHHN L, ETATFr YV a—IVEKR
75 VIR YV =V ERIRT BER, JRHEL D R
I a—VhEBETHL, 22T, IX62EF0 L TH
ORPZEE S DR HHMIZILER 7V 2 — L b LTEHH
L770 512, HEZXF T2 —VADHARIEDOR Y J
LT, ETAF YV 2—=NVIZDOWTIEFI~F7TA% v F
DEEMELHAIZ LT TFTIFTESLLHIICLTNS
(B4), 7, HWTAY YV 2—Vosdiflkx & 5 L
Wy 5720, HHA7 Y FOWMEEZBIEL-E XITEN

11 F1 F2 F3 F4 F5 Fe6 F7

0.9
0.7
0.5
0.3
O.l |

g
o [ [

| B N B |

-0.5
-0.7 F
-09 |
-1.1 1 L

0 400 400 400 400 400 40 0 40

Strip crown ratio /%

O

Relative frequency/%

3 Moo rHEFEOESLSE (KM, 1.8~28mm % 1,100~
1,200mm"“)

Fig.3 Variation of strip crown ratio in mild steel strip of size 1.8-
2.8mm" % 1,100-1,200mm"™
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Fig. 5 Example of operator intervention for scheduling sheet crown
ratio
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Fig. 7 Screenshot example of decision support system
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Fig. 8 Comparison in variation of draft schedule in mild steel strip
of size 2.3mm"x 1,100-1,200mm" before and after introduction
of decision support system
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Fig. 9 Result of cluster analysis of variation in draft schedule of mild steel strip of size 2.3mm"x 1,100-1,200mm" before and after introduction of

decision support system
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Fig.11 Improvement in required training period for new operators
for hot finishing mill
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