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The Optimum Process on Continuous Casting and Hot Strip Mill

Isao TANIGUCHI, Shigetaka UCHIDA, Masahiro NAKASIMA,

Yoshimasa YAMAZAKI, Takumasa TERAUCHI and Syunichi SUGIYAMA

© 1988 ISLJ
J117117111101111011111171
2,
BWEe ESF-ZAMEEORE
LI111111177011111711117
A
o
Synopsis :

The effect of Hot Direct Rolling (HDR) process and Direct Hot Charged Rolling (D-HCR) process be-
tween continuous casting and hot strip mill was studied by the simulate calculation and the real operation.
1) HDR process is superior in heat consumption to D-HCR process under the same ratio of these produc-

tions.

2) In D-HCR process, high-efficient furnace operation, for example using only one furnace is profitable.

3) HDR process in which the heating can be adopted in a short time and partially is superior in scale loss.

4) The temperature deviation of the strip in the rolling direction can be decreased by these process, and
the effect of the quality’s improvement such as the improvement of the accuracy about the dimension can be

obtained.

5) Though the temperature profile in the width direction is a little different by the process, the fixed
temperature for the quality is maintained in each process.
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Fig. 1. Slab temperature after continuous casting
with thermal rising technology.
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Table 1. Processes between CC and HOT.
Case | [ Case 2 Case 3 | Case 4
- . Inline heater Furnace
Facility for heating[Gas combustion heafing | Induction heating _|Furnace for D-HCR | Ordinary furnace
Length of facility 25 m 5.5 m 20m 40 m
T Inducto, Slab
Cross section of | Slob~g====q Burner %
facility ,. H -
Roller” =2 “SRoller
Cutter Inline heater
A e
Layout —233
Gathering Rougher
table

Table 2. Result of thermal calculation of processes.
Trem Case | [ Case 2 Case_3 | _Case 4
Time to transfer . ;
from CC to furnace 5 min 1S min
Maximum heat flux JJOS xIO%cal/mehr 100x10%kcal/mPhr
[Tempercture of slati o(=|?5kcon2hr°C] (210xI0Mcal/r?hn) Pc6=0.6
surface:1000°C 6 =1600°C Te =1300°C
Time for heating 4.8 min 2.5 min 37 min 73 min
- After - 5
O

Profile of slab %BOO 3:_’:300 £ 1300 %usoo
femperature 51200 51200 51200 7% 1200

) 21100 g1oo g 100 g!100
E’«Vémge_ of ?h'Ck‘] £ 1000, 20 £ 1000 1000,
ness direction /@ pistance from|© Distance from | € Distance from |2 . Distance from

slab edge slab edge slab edge slab edge
Thermal efficiency '
of slab edge 50 % 5.6 % 38% 33 %
(Edge O~ 49mm)
Thermal efficiency 1.0 % 22% 37% 32%
e 1850xI0%keal/nr (STOOKWRMT ) [2350xI0*Keal/hr [2750x10%keal/hr
ue! consumption 3
37x103keal/ T (PaRoneS’/ T 47x102 keal/ T |55xI03 keal/ T
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Fig. 3. Variable operation between CC and HOT.
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Table 3. Specification of No. 5 CCM and No. 2
hot strip mill.

Facility Specification
Tundish capacity : 65 t
Machine type : Vertical multi bending
No. 5 CCM Strand size (mm) :
220X (700~1 650) wX (5 900~14 500)
Casting speed : max. 2.5 m/min
Machine length : 42 m
Slab edge Type : In-line gas heating method
heater Length : 32 mX2 strand
Heat Heat insulator inside of the CCM
insulator Heat insulator of transit table
No. 2 hot Typeé : 70” full-continuous mill
stripmill | Coil size : (1.0~12.7) tmmX (600~1 630) wmmx30 t

B, MAFIEHFER 40m, MEEES 250 t/h
(25°C—1250°C k), %3 75% (25°C—1250°C
Ek) O+ —F 2y FE—LFTHS.
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Fig. 4. Slab surface temperature (Case C).
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Fig. 5. Furnace operation.
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Fig. 6. Slab temperature in furnace.
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BREET R A EICAER L, Case C Ti3, #MICREHEOH

S 0 Low carbon steel
s
©
» 1.0
2
_ 09
®
=
Sos
e
207
o
8 0.6 N —+—
- D-HCRI(I80T/H)
Bos Tl -
=
= _SxtxIx0.75
204 / Scale Ioss--s——ev—L-xIOO]-—
o A\ /o-Hcrasotm) | | | ]
2 Oré [ [s ; Surface of slab
2 § ; Specific gravity of scale
b 025'.' HDR w ;. Weight of slab
v T I Lt : Thickness of scale
1 1 " Il
(o] 50 100 150 200 250 300 350

Reheating time  (min)

Fig. 7. Relationship between scale loss and re-
heating time.

Table 4. Fuel consumption of processes.

Case A Case B Case C —
Process between CC and HOT
HDR D-HCR D-HCR CCR
Efficiency 450 t/h-CC 450 t/h*F'ce 180 t/h-F’ce 180 t/h-F'ce
Charging temperature (Slab surface) — 930°C 948°C 25°C
(DFuel consumption of process proper 48X 10%kcal/t-HDR 81X10%cal/t-D-HCR | 107X10%kcal/t-D-HCR | 270X10%kcal/t- CCR
(Slab edge heater) ($#3 Fce) (#1, #2, #3 F'ce)
@Fuel consumption during F’ce downtime 74X 10%kcal/t-HDR 53X 10%kcal/t- D-HCR _ —
(#1, #2, #3 Fce) (#1, #2 F'ce)
®Influence on the normal F’ce material 55X 10%kcal/t* CCR A 37%10%ecal/t-CCR 8% 10%kcal/t- CCR _
#1, #2, #3 Fce) (#1, #2 Fce) (#1, #2, #3 Fce)
A[lhgng‘g_ﬁggf“ggﬁlfff 1 169X 10%kcal/t 184X 10%keal/t 193X 10%keal/t 270X 103keal/t
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Table 5 I8 — 212 BT HEELEM O EF HIRE
oA CHUERE#E 1) %777, Case A ® HDR AT,
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FU—I—F—T7WITTHERE L TIT) 720, HEEMO
EFHMBEREZIEIEAEEL 2 (2L, B
FT Y REREADRET — TV~EETLESREL
ToElk, T4, FRUMICX DAL RERETS
BoEIEIZE Y, ETORERENSAITRIICELS).
Zhizke, fERBomeIFE % #H L7z Case B, Case
C @ D-HCR HX Tk, MBF A F» FICXZEER
Z(AFy Fv—2) NAUTBYICEL, ZOED
Case A O HDR R L OV BOTKELRDLDIIR DB, T2
2L, SOBETHLHRROEHME (CCR) iClh~hig,
F—MEEER OGS, TORBEIPZ VBRSNS, L
DEICHEEILETY) D LiIcXY, EEEFHAORE
REZBATHIEXEETHY, ThICKD, WELE
M OWEREE, WIBKEERLEZE, MEEHTHOAY v b
AHIFFCE, 4512 HDR AR TR ZDOFRATKE V.,
Table 6 (244 — 212 B} AT LM OIE S5 H)iRE 5

Table 5. Deviation of tempeoature for each process.

p Case A Case B — Case C
rocess HDR D-HCR CCR D-HCR
Furnace ’ ' -F’
efficiency 450T/HrCC 450T/HrF'ce I8O0T/HrF'ce 180T /HrF'ce
x102
R5 outlet| ' _— - —
tempera-| o = »ﬂ_ — M —
ture — —I—= - -
(°C) Y= H=F== = = o — = =t = —= [ ===
:2$t:I|51|:2_s‘f —|= C.CR:C.CI;?:CICR:HDHEHDH:H H—
E=E=H = ——= =R R
Deviation
of temp- av 5°C av 20°C av 35°C av 15°C
erature
Table 6. Finishing temperature.
D-HCR (Case B) HDR (Case A)
——Profile of strip temperature —Profile of strip femperature —
ﬁﬁmwlbp; -Bot.—— Top-
p— — — 7~ | = -"—"/—7\_ J—
—F I — | =/ -
—|{————Strip edge temperature-!—|—|-{————|-Strip_edge temperature-(—
—+ (Longifudinal terperature\t— | —1— :(Longifudinal temperature\ T—
— on 30mm_from edge/|— —g———|2en 30mm_from edge/~{—
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