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Hot Charge Rolling Process at SMI Kashima No. 3 Caster

Katsuma YosHIDA, Tomohiko KIMURA, Tadao WATANABE,
Tateshi MISHIMA and Motoyoshi OHARA

Synopsis :

The establishment of “Hot charge rolling process (HCR)” at No. 3 caster in Kashima Steel Works has led
to much higher productivity, energy saving and improvement of material flow. In HCR, cast slabs are direct-
ly put into the reheating furnace and after a short time, they are rolled by the hot strip mill. The following
technological developments and new systems were implemented ; high speed casting technology, high temper-
ature slab discharging technology, technology for width change during casting, slab quality assurance system
and production control system.

Since it has started up in June, 1983, HCR has been running satisfactorily. The latest production amount
reaches 270 kt/M and the ratio of hot charge rolling, exceeds 80%.

Key words : HCR ; high speed ; temperature ; assurance ; No. 3 caster ; 270 kt/M ; 80%.
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Fig. 1. Direct connection layout
for the No. 3CC and the hot strip

mill.

IEAN 61 4 10 AARSHEERIICTHE WM 62 4F 10 A 19 HZAF (Received Oct. 19, 1987)
* EREE T3 (M) BB SEkFT (Kashima Steel Works, Sumitomo Metal Industries, Ltd., 3 Oaza-Hikari Kashimamachi

Kashima-gun Ibaraki pref. 314)



EEEEEIEHRIIBIIAKRy PFry—Yu—) 7y 7akx 1241

NO.3 CC
Cast Start
Time

furnace

NO. 1,2,3
Reheat
furnace

NO.2CC
Cast Start
Time

Track time
NO.4 Reheat| 13 hrs.

Track time 8 hr:s.
Furnace residence
time 4 hrs.

3:40 7:40 11:40 15040

23:40 3:40  7:40

Furnace res
| time 2 hrs.
1

Cold
T charge
|

Fig. 2. Example of hot charge (for one day).
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Fig. 3. Features of Kashima No. 3 slab caster.

N Z 3 74 . cpr s
1, ®2EHRD O LTS, D& LHRED Table 1. No. 3 CCM main specifications.
*  BRGE 3 eH T & ==
e ’ AL VDL %jﬁ =7 Ez <, b &j]$0) Steel making furnace 250t BOF 1 out of 2 furnaces
BWEHEIANVF—2HALE-DIZ, Fes 3 EEEHE - SA0E RH ) 250 t with heating function
Production capacity 240 kt/M

HCR 7Yut 2, #BELL. hik, T4 3&EHES,S o planning)

type Concast vertical liquid progressive

@EYR%H_ % _g_,\vc ﬁlﬁ”lﬁ e ﬁ}fﬁb[lﬁ':ﬁ % J‘E‘l@! X ﬁ‘, ﬁ Number of strands lzaending and progressive unbending type

B CHBL Y R 225, EIECHT 585 BEERN  Machie lonsth B2 7m
— Mini di 10.5
'ﬂ.’; 7ak A 1 T H»0 , 71[]?2‘:593 % 1@% LZzw I—HDRJ & Sll:ll)nZi‘ilrI:erl;Zié?ls "gvlgiicll(r:rlless 7020731'2!610
HRLD. A7UbAE, BIEOREEERER: VB Length 6000-10 050 mm
Tundish Working level molten steel weight 65t
EhoEZDLE, No 77 —BEREFETHFEILDS. ) Working level molten steel depth 1 300 mm
. ~ 8ulqirllyt}:)::1r insertion aop lz(s)(e)r:v eles

= » iz ati ax.

Z® HCR 7u+t X3, FE LT, Ux—F@*ﬁﬂ;T‘-J:o C::’lcing speed 2.0m/miny
TEZLONTWVA.
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(b )Molten steel level during varying casting speed

Fig. 6. Result of mold level control.
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Table 2. Heat transfer coefficient.

Area . Heat tranfer coefficient & (kcal/m?h°C)

(i) Mold Const.

a-W+8
101-48. 06293, 4—0.1358, 17 02734, 7

(ii) Cooling grid
(iii) Zone A*D

(iv) Zone B*D (h value at zone A)-Ch-Z

W : Water density

¢ : Slab temp.

V. ¢ Air speed

Z : Influential coefficient
a, B, Ch. : Const.

H=H+ AKQ— Qi+1)/PAx (i=1~mn)-e- (1)

Q= K{(6;—1— 6,)/Ax (i=2~n)

Qi:h.(ew_ 91) (i:l) ........................ (3)
H:&88, p:LE, Q :HAMBRE, Ax: 2y Ta
MR, ow: KR (Ril), h:ZfmER, At:BH
EEA, K;: BILEE, 9,: X v V2 FUTOMEHRE,
n:Av¥afk

¥ 7, BUREE TV %, Table 2 12”7
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Table 3. Concept of “Casting start during draw

out”.

Conventional System New System
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Fig. 11. Change in cooling water temperature of nar-
row face of the mold during various width change opera-
tions.
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