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2 EMAIDQI (Data Quality Indicator)

@® Applicability/Suitability/Compatibility :
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PSR S
Ry bR RV w T Iy IR A EHIER T
Control Technology for Duplex Grain Structure at Edge of Hot Strip
BT HAR B, (k) Ko7 By LR NV 54 b T
WANPA K b4 1911 ot O <111 b

1. ¥ Table1. Specification.

B FIEAEIZ B W T A MY v 7 - 2y VIV 2 =k Ttem Specification
DASWIRIE TIEML X B %, 7 = 54 FRLKK &A%k & o2k Inverter-Power 9500kW X 2 set - 500Hz
5 7 B IRRHEE AR LR <. ZHUEHERO MEPE AR N X Inducter-Power 1100KW X 4 set
AL TR T O IZAREAL K ORI T #4145 2 K 29 Inducter-Type Transverse flux type
BIHE % ST S, Inducter-Size L 730 W 265 H 600m

RS WS T T MO [HNBAE S0 & ke, SRR | pccept Bar-Size | Gauge 20 ~50mm
LLTIZyP—F—42BRELTNED, KD ELTH Width 600~2150mm
MTEAE 2 F i L T2 25, 4 LNTOH EMIRRIEIERIE | control System Main : PC200 *!
RKELFBE->TED, ZHIfFWT7 274 MEERETII LN Sub : MELSEC *2

TEB L 3 A LN DR IEERE TR A Th o7, 2
OFBRELTIANERIZHD 7274 MEEREBRL 2R
B/ TR 7L £ R LA > 7 4 IO % k7 Ees IR @R

%1 Programable Controller, %2 Sequencer

2. ERfRBIE
Table 1, Fig.1 {25 v ¥ & — % — O @i OB 4 /13
Fo A Y85~ ZRL RO L (hiAURE A & B Ji ) <o
|

B fii 0O MERES L) 7 & AR gL Al ) 2 BRH L 7

LA P~
. RRBEFHETI 7 1 T N—
31 ERREEFHESVORRNLELS < =20

SR 2R B ORI AL A IS B A (1 LTG0
T x5 4 FEREABRE LI XN 7T = 5 4 F AR - B0 @Qj
FCHE R AT LRLAILL 28 0L 22 5 THD. Bk
RAEOTHNZIET « 74 FPAEEARER GRS Z & dE
Th %, Fig? EEREBRENROEL HERL TR, A
R Ae, LT ORI R LT 2 OIS CIE T 3 2 5 3

Inducter(lower)
Fig.1. Partial figure of the Edge-Heater.

Cooling curve

R ASSE L 7= d & o ZHELIIGT 5. - HIREOBAE S sonp g
i . _ - ti incubation time
] (ZERETRIE) A50ET5 2 & CARET B H. Ko k 51z SRR
o Prey , - R e e I
PRI G HIASHEA T3 2 0 2V IR 230 > C 4SRRI 2 31 T

xRS, AR - 7230% (Ar) 12 & D ATER I L § 2
RRRETHIET LIZEWTE Ll 2 HICHED EE R 41T

I A5, BHERRINZR S - SO 7 7o 2 -2k DRI E I,

ZRERRIINEER 12 (1) Rtk M5,

Temperature [K]

At Ae, LR CORUNER (sec)

rj,-l la ’éfﬁl"f.iut'ff)\‘ll\}‘](sec.) . . 0 S
Fig.3 13RO E PIIE T L OGHR 70 -2/ L T D, MO Fig.2. Consumption of fractional incubation time.
IE A Ae, DL N2 5 & o ZREOTFIRIBIOWIE A AG & v, 197

19963 H25H5%fF (Received on Mar.25, 1996)
* Koji Noguchi (Oita Works, Nippon Steel Corp.,1 Oaza-Nishinosu Oita 870)
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Ky A MUy T Iy JERM B SRR

BN B & o BREA I L CLABR A R 5, Atekal

BHIZI 5 KA RO ORI A1 TE B R
12O TI A R & O (LRSS TRt A 75, [Initial condition]

BRI TN o RO B A3 H: LIFAESE T & TIc Calculation of Initial grain size

1% B A 20 IR RIS 2 THI 5, ICalculatilon of Aes|
[Hot defogmation]
3.2 BMREFHET L ORERT [Recrystallization]

Fig.4 13ME 2.0mm#t & 1.2mm FHZDWTIELE L 72834 ' LGmin growmI / Recovem
DALYy T - Ly 210mmpd TORKHEE Ye%EBO Gt 57 - Yes
METEHELZEDTH S, RINE HKRARAEL - [Consumption of I’” [Calculation ofw
THIK D JEAD LI K4 5 H A )

ETMIIKE L RKNREEE PHIHKR TSI 0L 5,

4. FS5A4 VHlE~NDER
41 Fr A HIHOEXRNEZEZS

P EO#ER & 0 RO R A A 8 BB IR L2 > TR
WOWMERAGE L, (L EEERICHBERES UL B, ES
NTEDORELETHHKZH, ZOETLEZDEEA Y S
4 VIcilAAD 2 LA R L LV O RIS E LT Fig.3. Calculation flow.
y Vb =4 — - F V54 VHBNET S 2 & ARGt 5,

IT : Incubation Time

SIT : Sum of the Consumption of fractional IT
Vf : Fraction Volume

HRO € T K O —mEDBEERMSF WKE, HE/ S5 — | =
) &5 2 T PRI X W - BURIEIZ O & 04 L e R = e ey oall
FLO PR E A ML 3 ORISR LR (FTe) %5k 5 2 T s
LRSS, Ty Uk — g =3 LA COmIE IR P .
5 T OFTe &HELRY 5 150 BB INIO B A 17 212 Ko, £ o) ¥
FTe = a,4a,[ C ]+, [Mn] +a.t+a,(V-Vmin) /Vmin--- (2) E 20 i
a, ~a, . f;ﬁﬂ( g O sansr rp e s e R e e e e S 0 W o W o
[Cl,IMn] : #—FK V. 7V HV ROE g TR v 810
V, Vmin : {t EHMEERE (Vmin (32 O /) Mib) FT rp0 ()
¢ i Line : Calculation

- " Mark : Observed Value
FighlctyPk—4— -3V 54 V70— %5RT, , , _ N
Fig.4. Coarse grain layer fraction and finish rolling temperature.

START

Initial Condition Set

(Gauge, Composition, Finishing speed of through coil)

[
Calculation of the Exit Critical Finishing
Temperature (FTe) By eq.(2)

Calculation of the Strip Témperature at the Exit of
the Finishing each stands (from F1 to F7)

I
Calculation of the Critical Entrance Temperature

of the Finishing Stands from FTe

Calculation of the Differe&be Temperature
Between the Observed Entrance Temperature

and the Calculated Critical Entrance Temperature
Output of Edge-Heating to 6btain the Calculated

Critical Entrance Temperature

END
Fig.5. ON-LINE Control flow of Edge-Heater.
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42 Fr 74 CHIEERER

Fig.6,7 12192kl % /8§ . Fig.6 Ti3A ¥ A L TOHNHBIZRLTEHD, TFIUEDWE/ V2 — VB OBAE %<
WK TS Z ehba %, Fig7 135 % (1 EHHRREE - SR TORNEZ/R L Tl D IFA (2) AU & 2R HilE
(FTe) Ta ) Z DFRA UL 2 WECR T SR D BRI EETH D . ZOMEL M2k > 200 TRIARE TS 2 & hbn 5,

g

Temperature[°C)

~—— Control Target (at Edge 20mm)

Observed Temp (at Edge 20mm)

Elec. Power [KW]

N

~———  (Observed Power

o W
81 - - ~ v

==

108 (%)
€ s1.sen )

18 20 18 {8 5e 6@ 8 88

98 160

Fig.6. Example of ON-LINE Control OUTPUT.

820

900 |-

880

860

840

Temperature (C)

Numerical value indicates

800
0

0.4 0.6 0.8 1 1.2 1
(V—=Vumin) /Vnin

Fig.7. Observed Coarse grain layer fraction.

; Coarse grain layer fraction

Table.2 \HACA ¥ 7 4 > HlH A w6 H 3 % w0 IO TZIRE E & o3 fiido K ORI Lk H#I AR 2 R4, K
HEIZX D FLRICH T 2K - HEhORE N ERIRE/[S 2 & hdikz,

Table 2. Effects to Strip quality.

Before After
Maxmum Wavy Shape x = 150 mm Xx = 0.9 m
Height of strip o = 0.17T mm o = 0.17 mm
Edge Crack 3 % 0 %
Breaking out

5. B8

RRRETHMETLEARBEL, TORREL LIy V=4 —DNRNT —FFEHIZ) T A4 LATEELTOLH
B 2T LEMELZ, ZRCKDBMICEERO PHZITREICLENAHIETL I LICXDMENICE T Z FIYIZE
@7z b2 DYy TRE AR B 2 stk
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FTARTICE LWV !
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