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Examination of Slab Temperature Change, Rolling Power and Rolling
Capacity in a Hot Strip Mill with Mill Arrangement Equivalent to

Semi Continuous Type

Synopsis :

Natsuo HATTA and Jun-ichi Kokapo

A mathematical model is proposed for the mill arrangement equivalent to semi continuous type in a hot

strip mill.

The rolling schedule is arranged so that a slab is rolled from 230 mm into 60 mm in bar thick—

ness by reversibly three passes roughing and 60 mm into 1.2 mm, 2.0 mm and 2.5 mm in final thickness
by seven passes finishing. The possibility of rolling in this case is analytically examined in due consid—
eration of slab weight, temperature change, rolling power, rolling capacity and rolling speed. As a result,
the rolling of the comparably heavy slab with 30 t/m in unit weight is enabled, and the temperature con—
dition is sufficiently fulfilled. The length of the rolling mill line can be geometrically shortened very much
in comparison with the case of other type hot strip mill,

1. B

WHROKy FA MY o 73 AREOSHESL 133 4
By, BRI OTHTDHE, HEmAs 69 &, F
HiFEARA 64 Lo\ 30, baiEOBE, Bz 21
HEOFy PAMY) o TIABBHLTEY, LORRIZ
9 Ep i, 10 NS ERRNIS IV 2E B AY 74
— 2 ELPENRTWHEFERANTH S, 3T, I AHEK
OB X EEMNC RS &, FEFRERDIZ L A L IRAEF 37
FURCERIN DO THY, To, A5 THED
WAL EIEEE OEEE X 54 EHO [ Lk XORK
FERER B DFERIC X D& » + =2 4 LOEBIEBEDORE
KE B ID R EBERAD B\ IREEBELAA LR OEE
DL CE . BE, BIRFERABLEERM
BEHRENRT L.

L L, FEREARMBIEES 1 v&R1AEL, EE
BovA 472 rbBH{EINTEDY, 20z itz D
WBOKRELFETHS. Lol, FOKME MEFCE
525 TREYHBREAC LTS, HAHEIEOKE
DAZ 7 DEFENREEERERER & W5 RTARAREE

ey, FEEHOHETS, ¥FrmBBEELEL Lxith
e bk T, =+ AFNITETH, £EiACE
EHRAOBRBTHENRTE S, Lo T, - OFFEHER
RIEOALEE TRBTHHREL LI T 5D,

ST, FHEEXNRMBCRTHAS 7ORETRILY A
—ARMEIES 1 KT, 585 A ADEEEETHED
S—ErLTH, 6~THENIhLD & vFaRft ETFE
TR % 3h, BHETS G EF REC NI Eh
5. ZORMOEERITOBCEEDO—DIX, VA A—-A
KRR T S A ZR DD, £DORT S OHEFEE
BETL, 2XDORT ITHEIECAS ¥ TORTERRE:
BOTRWC LCEBETS EEL RS, £, TORT
EEMS R i, ZOBOARAT SO BEEL A
{, KERHBEBEDOA 7 7 CIIRKEIEREMHE, R &
HERERES LS. A-FEronThd, FTREEN ST
, HFEETET 20~30mm* F TCETINBEDT,T
A VAT =7V EOBIREL KE V. Lo T, BRE
i —ERREVENSEREOETEHERS S &
BEY SRTW3 XoK, FOHETHEMNNLERTY
VDTV EE L B.

BEFn 55 4£5 A 19 A ZfF (Received May 19, 1980)
* A RHETE¥E T (Faculty of Engineering, Kyoto University, Yoshidahonmachi Sakyo-ku

Kyoto 606)

— 133 —



134 % & @

% 67 4£ (1981) 3 1%

Table 1. Reduction schedule, table length TL and DL, and
material length ML in roughing process.

15

S]_ b R],Z 3 Rl.z,a Rl,z,a Fl

ab thickness

C ) 230.0 | 160.0| 105.0| 60.0 Length of
Entrance velo- roughing
city (m/s) 1.00 1.00 1.00 | 0.24 | iocess (m)
Exit velocity . 1.44 1.59 1.75

(mm) ’ ) ’

. T L =59.30m DL =71.36m 130.66
g | 30

= ML (m)| 16.72 | 24.03| 36.63 | 64.10 —
g TL=50.41m DL =60.67m 111.08
'S | 25

_z ML (m)| 13.94 | 20.03| 30.53| 53.42 —
o

& TL=41.52m DL =49.99m 91.52
£ |20

8 ML (m)| 11.15| 16.03 | 24.42 | 42.74 —
Q

<

* T L =32.63m DL =39.31m 71.94
<

=

ML (m)| 8.36 | 12.02| 18.31 | 32.05 —
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Table 2. Reduction schedules in finishing process.

Finishers F, F, F, F, F; Fg F,
%ﬁ;2n§"°k“°“ 60.00 | 29.16 | 15.75 9.32 6.00 4.18 3.13 2.50
Egz%ucﬁOﬂ ratio — 51.4 46.0 40.8 35.6 30.3 25.1 20.0
%ﬁzﬁn?ﬁCknﬁss 60.00 | 28.00 14.30 8.01 4.97 3.38 2.50 2.00
EEZ%“““°“ ratio — 53.3 48.9 44.0 38.0 32.0 26.0 20.0
“SIab thickness .

Cm) 60.00 28.00 11.63 5-81 3.26 2.08 1.50 1.20
?;SchOH ratio — 53.3 58.5 50.0 43.9 36.2 27.9 20.0
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Fig. 1. Time process of top- and bottom-end of
slab with 30 t/m in unit weight travel-
ling from reheating furnace to the first
finisher F;.
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Fig. 2. Velocity diagram of slab top-end (solid
line) and bottom-end (dotted line) on
delay table.
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Fig. 3. Relation between 4, (reheating temperature) and fp, (entrance temperature at F,)
of top-end and bottom-end of slab with G=30t/m (a), G=15t/m (b) in acceptable
maximum weight in case of final thickness Hgr=1.2mm (solid line) and 2.5mm

(dotted line).
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Fig. 4. Relation between fp, and fpp (final rolling
temperature) of top-end (solid line) and
bottom-end (dotted line) in case of Hgpp=
1.2mm, 2.0mm:  and 2.5mm.
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Fig. 5. Reheating temperature ¢, due to change
in acceptable maximum slab unit weight
G under condition that gy of slab top-
end can be kept at 830°C in case of Hpp
=1.2mm, 2.0mm and 2.5mm.
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Fig. 6. Final rolling temperature of slab bottom-
end due to change in slab unit weight G
under condition that #rr of top-end is kept
at 830°C in case of Hpp=1.2mm, 2.0
mm and 2.5mm.
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Fig. 7. Rolling power Ng kW at each pass in roughing process due to change in reheating
temperature in case of entrance velocity” at:rougher roll stand 2,=1.0m/s (a),-0.9

NR KW (x10°)

m/s (b) and 0.8m/s (c). i
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Fig. 8. Relation between &, and f, in case of
Veo=1.0m/s (solid line) and
29=0.8m/s (dotted line)under condition:
G=30 t/m and HFF=1.2mm.
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Fig.. 9. Rolling power Ng kW at each pass from F, to F; in finishing process in case of
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Fig. 10. Relation between G and necessary time
Tg till slab bottom-end passes R, , ; at
the last roughing in case of »,=1.0m/s,
0.9m/s and 0.8m/s.
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