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(54) A HIGH EFFICIENT, ENERGY-SAVING PROCESS OF CONTINUOUS CASTING-ROLLING OF 
THE STRIP STEELS

(57) A high efficient, energy-saving process of con-
tinuous casting-rolling of the strip steels includes the fol-
lowing steps: continuous casting the blanks, cutting the
casting blanks, transfering the casting blank to a heating
furnaces by a roller track, heating the casting blanks,
dephosphorizing the casting blanks, rough rolling, cutting
the heads and the ends, finishing, cooling and curling.

The continuous casting step is provided with at least two
casting liquids, and is provided with at least two furnaces
for the casting blanks heating. Said furnaces are inter-
laced arranged in the both sides of the rolling line. The
invention realizes four casting liquids entering into a roll-
ing line, and they are continuous rolled at a same high
temperature, thus the throughput of CCM and the rolling
mill is highly matching.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a continuous
casting process and, more particularly, to an efficient,
energy-saving continuous casting-rolling process of strip
steels.

BACKGROUND ART

[0002] Continuous rolling techniques of strip steels
have been developed for more than a half century, com-
prising techniques such as conventional continuous hot
rolling process based on thick blanks and continuous
casting-rolling process based on thin blanks.
[0003] The conventional continuous hot rolling proc-
ess, which comprises heating rough rolling and finish roll-
ing of blanks, is quite developed, and has characteristics
such as good adaptability, high flexibility, etc. A variety
of products which can meet different needs of customers
can be produced by this process. The surface quality of
the products is good and the products can provide high-
quality materials suitable for cold rolling. As long as the
heating capacity is sufficient in this process, the rolling
machine can achieve a maximum yield. However, since
the continuous cast blanks in the continuous hot rolling
process must be recombined offline, and be directed into
the heating furnaces in a planned order for heating and
rolling, the latent heat of the continuous cast blanks can-
not be utilized adequately, so that it causes wasting of
fuels for heating.
[0004] The continuous casting-rolling process based
on thin blanks, typically CSP, FTSR, or ISP (AST), has
a most favorable advantage of utilizing latent heat of high
temperature continuous hot cast blanks to a maximum
limit, so that it saves fuels. Furthermore, the continuous
casting-rolling process based on thin blanks, due to elim-
ination of the temperature difference of the blanks and
achievement of a constant-speed finish rolling, is partic-
ularly favorable for producing extremely thin strip steels
and for controlling organizing properties of strip steels by
means of ultrafast cooling so as to produce high-strength
steels.
[0005] However, the continuous casting-rolling proc-
ess based on thin blanks involves following disadvantag-
es:

1. The rolling line in the process can only correspond
to two continuous casting lines, so that the yield of
the rolling machine is severely limited, the rolling ma-
chine is always in an idling condition, and it wastes
a large quantity of electric energy.
2. In the continuous casting-rolling process, a blank
stock is canceled and the rolling line is relatively
short, so that the floor area should be small and the
factory building cost should be low. However, since,
in fact, it is necessary to mount a roller-hearth type

heating furnace of an ultra-large length which is
200-300 meters, the length from a continuous cast-
ing machine to a coiling machine is not only unre-
duced, but also almost as long as that in the conven-
tional rolling machine, so that the advantage of the
short rolling line is counteracted, the actual floor area
is not reduced and the factory building cost is not
lowered.
3. The process line has an extremely high rigidity
and a poor flexibility in production organizing, so that
it is difficult and takes a long time to deal with a rolling
accident.
4. The strip steels produced by the continuous cast-
ing-rolling process based on thin blanks have a rel-
ative high yield-tensile ratio and a relative poor sur-
face quality, so that they cannot be used as the ma-
terials for cold rolling products of high precision.

DISCLOSURE OF THE INVENTION

[0006] An object of the present invention is to provide
an efficient, energy-saving continuous casting-rolling
process of strip steels, so as to solve the following tech-
nical problems: cast blanks in the conventional continu-
ous hot rolling process cannot be directly loaded into
heating furnaces, the high temperature latent heat of the
cast blanks cannot be utilized efficiently so that energy
is wasted; and it is necessary to provide a large blank
stock which causes waste of land resources and in-
creased costs of blank stock land, factory building and
facility. The present invention also solves the following
technical problems: the yields of the continuous casting
machine and the rolling machine in the continuous cast-
ing-rolling process based on thin blanks are not match-
ing, the yield of the rolling machine is wasted, the per-
unit cost is high, the range of products is narrow, the
hierarchy of products is low, the competitiveness of prod-
ucts is low, the benefit is low; and the process line has a
strong rigidity, the production organizing is difficult and
the accident dealing is difficult.
[0007] The technical solution of the present invention
is:

an efficient, energy-saving continuous casting-roll-
ing process of strip steels comprises the following
steps: continuous casting blanks, cutting, delivering
the cast blanks to heating furnaces by rollways, heat-
ing the cast blanks, dephosphorizing the cast blanks,
rough rolling, cutting heads and ends, dephosphoriz-
ing for finish rolling, finish rolling, cooling and coiling;
wherein the continuous casting step is provided with
at least two cast strands, and at least two heating
furnaces are provided for heating the cast blanks,
which are disposed in an one-by-one staggered ar-
rangement, taking the rolling line as a center line.

[0008] Furthermore, the process according to the
present invention is provided with two cast strands and
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two heating furnaces, the discharge rollways of said heat-
ing furnaces can be used as the working rollways of the
rolling line.
[0009] Alternatively, the process according to the
present invention is provided with four cast strands and
is provided with four heating furnaces for the heating of
the cast blanks, the four heating furnaces being disposed
in an one-by-one staggered arrangement or in a two-by-
two staggered arrangement, taking the rolling line as a
center line.
[0010] The heating furnace is a walking beam type
short heating furnace which comprises a heating section
and a soaking section.
[0011] A hot coiling case is provided after the rough
rolling step, the hot coiling case is of a coreless displace-
ment type or double-station coreless coiling type hot coil-
ing case.
[0012] In the process according to the present inven-
tion, a four-roll reversible rolling machine provided with
front vertical rolls is used in the rough rolling step.
[0013] In the process according to the present inven-
tion, a reversible or irreversible two-roll rolling machine
provided with front vertical rolls is further optionally dis-
posed before the rough rolling machine.
[0014] In the process according to the present inven-
tion, an unloading device for unloading cast blanks is
further provided near delivery rollways for cast blanks or
near discharge rollways of the heating furnaces.
[0015] In the process according to the present inven-
tion, stream cooling is used in the cooling step after the
finish rolling step.
[0016] In the process according to the present inven-
tion, an extra fast cooling section is provided after the
hot coiling case and/or after the finish rolling step and/or
before the coiling step, the cooling rate of which is more
than 80°C/s.
[0017] In the process according to the present inven-
tion, the continuous casting step is provided with four
cast strands, which are cut by a blank cutting machine
into cast blanks of a desired length and are delivered to
the opposite sides of the rolling line through the delivery
rollway for cast blanks, and a transfer device for trans-
ferring cast blanks is provided between the delivery roll-
ways for cast blanks on a same side of the rolling line.
[0018] In the process according to the present inven-
tion, the number of rolling passes in the rough rolling step
is three, five or seven.
[0019] In the process according to the present inven-
tion, vertical rolls are provided before and after the rough
rolling machine, so that it facilitates increment of the pre-
cision of the finish product width and elimination of the
folded black line defection at the edges of the products.
[0020] An unloading device for unloading cast blanks
is provided near the delivery rollways for cast blanks or
near the discharge rollways of the heating furnaces, thus
if the rolling line is shut down for a long time, the cast
blanks can be hoisted or pushed out of the rolling line by
the unloading device so that the cold blanks can be sold

or further processed together.
[0021] The present invention also provides a continu-
ous casting-rolling apparatus of strip steels mainly com-
prising the following units which are operatively connect-
ed in succession along a rolling line: a continuous casting
machine, a blank cutting machine, transfer devices, heat-
ing furnaces, a dephosphorization device, a rough rolling
machine, hot coiling case, fly shears, a dephosphoriza-
tion device before finishing rolling, a finish rolling ma-
chine, a stream cooling device and a coiling machine,
wherein said continuous casting machine comprises at
least two continuous casting machines arranged on the
opposite sides of the rolling line, wherein one continuous
casting machine casts an outer cast strand on one side
and the other continuous casting machine casts an outer
cast strand on the other side, and wherein said heating
furnaces comprises two heating furnaces, which are dis-
posed in an one-by-one staggered arrangement, taking
the rolling line as a center line.
[0022] In said continuous casting-rolling apparatus of
strip steels, said rough rolling machine is a four-roll re-
versible rolling machine provided with front and rear ver-
tical rolls.
[0023] In said continuous casting-rolling apparatus of
strip steels, said rough rolling machine further comprises
a two-roll rolling machine provided with a set of front ver-
tical rolls which is disposed before said four-roll reversible
rolling machine, so that the four-roll reversible rolling ma-
chine can be provided with only a set of front vertical rolls,
without rear vertical rolls.
[0024] In said continuous casting-rolling apparatus of
strip steels, a dephosphorization device is disposed be-
fore said four-roll reversible rolling machine.
[0025] In said continuous casting-rolling apparatus of
strip steels, an extra fast cooling zone is provided before
the fly shears.
[0026] In said continuous casting-rolling apparatus of
strip steels, extra fast cooling zones are provided before
and after the stream cooling device. Therefore, it can
provide powerful ways for the control and organization
of the process and control of the properties of advanced
high-strength steels (AHSS) such as fine-grain steel, HS-
LA steel and dual-phase steel, TRIP and induced-phase-
transformation plastic steel, multi-phase steel, etc.
[0027] In said continuous casting-rolling apparatus of
strip steels, the hot coiling case is a coreless displace-
ment type or a double station coreless coiling type hot
coiling case.
[0028] In said continuous casting-rolling apparatus of
strip steels, said finish rolling machine comprises six or
seven four-roll rolling machines.
[0029] In said continuous casting-rolling apparatus of
strip steels, vertical rolls are provided before said finish
rolling machine.
[0030] In said continuous casting-rolling apparatus of
strip steels, said coiling machine comprises two or three
coiling machines.
[0031] In said continuous casting-rolling apparatus of
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strip steels, one continuous casting machine casts an
outer cast strand on one side and an inner cast strand
on the one side, and the other continuous casting ma-
chine casts an outer cast strand on the other side and
an inner cast strand on the other side; transfer devices
merge the inner cast strand on the one side into the outer
cast strand on the one side and the inner cast strand on
the other side into the outer cast strand on the other side;
the heating furnaces comprise four heating furnaces,
which are disposed in an one-by-one staggered arrange-
ment, taking said rolling line as a center line; the merged
the outer cast strand on the one side and the inner cast
strand on the one side successively enter into the two
heating furnaces on the one side of the rolling line, and
the merged the outer cast strand on the other side and
the inner cast strand on the other side successively enter
into the two heating furnaces on the other side of the
rolling line.
[0032] In said continuous casting-rolling apparatus of
strip steels, one continuous casting machine casts an
outer cast strand on one side and an inner cast strand
on the one side, and the other continuous casting ma-
chine casts an outer cast strand on the other side and
an inner cast strand on the other side; transfer devices
merge the inner cast strand on the one side into the outer
cast strand on the one side and the inner cast strand on
the other side into the outer cast strand on the other side;
the heating furnaces comprise four heating furnaces,
which are disposed in a two-by-two staggered arrange-
ment, taking said rolling line as a center line; the merged
the outer cast strand on the one side and the inner cast
strand on the one side successively enter into the two
heating furnaces on the one side of the rolling line, and
the merged the outer cast strand on the other side and
the inner cast strand on the other side successively enter
into the two heating furnaces on the other side of the
rolling line.
[0033] The above-said efficient continuous casting-
rolling apparatus and process utilizes the latent heat of
the cast blanks to a maximum extent, achieves a highest
hot loading temperature, minimizes the energy consump-
tion of the process, maximizes the yield of the finish rolling
machine and minimizes the fixed cost per ton of steel.
The present invention has a short production line and a
small floor area, involves a small investment, can satisfy
the production of various steel types and dimensions in
product mix, can produce products of thin, wide and high
tensile types consistently and has a maximum product
coverage, a good product surface quality, a high added
value and a high economic benefit.
[0034] When compared with prior arts, the present in-
vention has following advantageous effects:

1. The present invention uses two or four heating
furnaces which are disposed in an one-by-one or
two-by-two staggered arrangement, and the four
strands are merged into two strands by transfer de-
vices so that the two strands respectively connect to

the loading rollways of the heating furnaces on op-
posite sides of the rolling line. Therefore, the present
invention achieves a desired arrangement of merg-
ing the four cast strands into one rolling line for being
direct loading and continuous rolling at a same high
temperature, which is impossible for the continuous
casting-rolling process based on thin blanks. The
highly matching between the yields of the continuous
casting machine and the continuous rolling machine
solves the problems of low capacity of the continuous
casting machine, mismatching with the capacity of
the rolling machine, frequent idling of the rolling ma-
chine and being incapable of maximizing the yield,
which are inherent to and can not be overcome by
the continuous casting-rolling process based on thin
blank, and at the same time. The present invention
also saves energy.
2. The present invention uses walking beam type
short heating furnaces, with a blank buffering-insu-
lating zone which can hold a half furnace of molten
steel being left in each heating furnace; if the rolling
line is shut down for a short time, the buffering zone
in the heating furnace and the extended portion of
the loading rollway of the heating furnace allow the
blanks to be directly unloaded, so that all the refined
molten steel can be cast without stopping of the cast-
ing; such a comprehensive and perfect design thor-
oughly and successfully solves the severe problem
that the continuous casting-rolling process line
based on thin blanks has an extremely high rigidity,
so that it has a flexibility similar to that of the con-
ventional continuous hot rolling process line, highly
facilitates the production organization and fault han-
dling, and helps quick recovering of production and
reduction of fault costs. The length of the heating
furnace is 15∼30m, the width of the heating furnace
is about 12m, while the length of the heating furnace
in the conventional continuous hot rolling process is
45∼50m, The total length of the four heating furnaces
arranged in the width direction of the rolling line is
about 100m, which is only a half to a third of the
length of the roll hearth type tunnel heating furnaces
in the continuous casting-rolling process based on
thin blanks, reducing the length of the production line
and also highly reducing the floor area.
3. The present invention adopts hot coiling case
techniques. The hot coiling case is a coreless dis-
placement type or a double-station coreless coiling
type hot coiling case, and high temperature cast
blanks with exactly the same main features as those
of the continuous casting-rolling process based on
thin blanks are directly loaded so that it achieves
constant speed rolling, obtains an uniform tempera-
ture among the heads, ends and section of the in-
termediate blanks entering the finish rolling unit, sat-
isfies the massive and consistent production of thin
(the thickness <2.0mm) steel coil and extra-fine-
grain high-strength steel, and thoroughly utilizes the
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high temperature latent heat of the cast blanks. The
conventional continuous hot rolling process which
does not comprise hot coiling cannot achieve con-
stant speed rolling and therefore does not have the
ability of massive and stable production of thin strip
steel and extra-fine-grain high-strength steel, since
it cannot solve the problems that the temperature
difference between the heads and ends of the inter-
mediate blanks is large, the ends whip during finish
rolling, and the rolling is not stable.
4. The process according to the present invention is
provided with vertical rolls with composite passes,
so that it eliminates the black lines at the edges of
products.
5. The present invention adopts two kinds of cooling
processes, that is, stream cooling and extra fast cool-
ing, so that it modifies the conventional high-cost and
unstable process for producing extra-fine-grain high-
strength steel which uses alloy, a low temperature
and a high pressure. The present invention uses a
low-cost and stable process for producing extra-fine-
grain high-strength steel which controls the phase
transformation during the cooling procedure and pre-
cisely controls the final transformation product, so
that it can provide a massive high-quality hot-rolling
material coil for an acid washing line.
6. In the present invention, the continuous casting
machines and the heating furnaces are disposed in
a compact and reasonable arrangement, in which
the heating furnaces are disposed in an one-by-one
staggered arrangement along the rolling line, so that
the present invention fully utilizes the latent heat of
the cast blanks, with all of cast blanks being directly
loaded into the heating furnaces at a temperature of
800∼900°C so as to save energy to a maximum ex-
tent. In contrast, the conventional continuous hot roll-
ing process can only allow 50%∼60% of the hot
blanks to be loaded into the heating furnaces at a
temperature of 300∼600°C.
7. The yield of the present invention is more than 3
million tons. The continuous casting machine com-
prises two machines and two-strand. Two heating
furnaces are used in a stagger arrangement to
achieve a merged rolling for the two machines and
two strands, the structures of which are simple.
100% of the hot cast blanks can be directly loaded
into the heating furnaces, and the heating time is
shorter. The present invention has advantages of
low cost and easy maintenance.
8. The thickness of the blanks is 140∼250mm, so
that the temperature drop is smaller and more energy
can be saved. The drawing speed is lower than that
of the thin blanks, the accident rate is low, the range
of varieties is large, the compression ratio is big, the
latent heat in the continuous casting-rolling process
can be utilized to a maximum extent, the loading tem-
perature of the cast blanks is up to 800∼900°C, the
heating time in the heating furnace is shortest and

the energy consumption is lowest. Based on the con-
ventional continuous hot rolling, the present inven-
tion can achieve real complete continuous casting-
rolling, so that it achieves the object of saving energy
and high efficiency. The present invention is a wholly
innovative new process.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035]

Fig. 1 is a schematic diagram of a process flow ac-
cording to a first embodiment of the present inven-
tion;
Fig. 2 is a schematic diagram of a process flow ac-
cording to a second embodiment of the present in-
vention;
Fig. 3 is a schematic diagram of a process flow ac-
cording to a third embodiment of the present inven-
tion;
Fig. 4 is a schematic diagram of a process flow ac-
cording to a fourth embodiment of the present inven-
tion;
Fig. 5 is a schematic diagram of a process flow ac-
cording to a fifth embodiment of the present inven-
tion;
Fig. 6 is a schematic diagram of a process flow ac-
cording to a sixth embodiment of the present inven-
tion;
Fig. 7 is a schematic structural diagram of a hot coil-
ing case according to the present invention.

List of reference numerals:

[0036] 1- continuous casting machine, 2- transfer de-
vice, 3- soaking furnace, 4-dephosphorization device, 5-
vertical roll, 6- two-roll rolling machine, 7- rough rolling
machine, 8- hot coiling case, 9- extra fast cooling zone,
10- fly shears, 11- finish rolling machine (six or seven
machines), 12- stream cooling device, 13- coiling ma-
chine (two or three machines), 14- rolling line, 15- outer
cast strand on one side, 16- inner cast strand on the one
side, 17- inner cast strand on the other side, 18- outer
cast strand on the other side, 19- unloading device, 20-
blank cutting machine, 21, 21’- delivery rollway for cast
blanks

BEST MODE FOR CARRYING OUT THE INVENTION

[0037] With reference to Fig. 1, the process flow ac-
cording to the first embodiment of the present invention
is as follows: continuous casting blanks in a two-machine
and two-strand manner by using two one-strand perpen-
dicular curved type continuous casting machines 1,
wherein two heating furnaces 3 are disposed in an one-
by-one staggered arrangement, taking a rolling line 14
as a center line; cutting the two cast strands from the
continuous casting machine 1 by a blank cutting machine
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20; delivering the cut cast blanks by delivery rollways for
cast blanks 21, 21’ to loading rollways of the heating fur-
naces 3; feeding the cast blanks which are on the loading
rollways of the heating furnaces 3 into the heating fur-
naces 3 by pushers; heating the cast blanks by the two
heating furnaces 3; merging the two strands of cast
blanks into the rolling line 14; dephosphorizing the cast
blanks by a dephosphorization device 4; rough rolling the
cast blanks by a four-roll reversible rolling machine
(rough rolling machine 7) which is provided with front and
rear vertical rolls 5, wherein a further dephosphorization
device 4 is disposed at the inlet of the rough rolling ma-
chine 7 (four-roll reversible rolling machine); coiling the
cast blanks by a hot coiling case 8; cooling the cast blanks
by an extra fast cooling zone 9; cutting the heads and
ends by fly shears 10; dephosphorizing the cast blanks
by a dephosphorization device 4 for finish rolling; finish
rolling the cast blanks by a finish rolling unit 11 comprising
six or seven four-roll rolling machines which is provided
with a set of front vertical rolls 5; cooling the cast blanks
by an extra fast cooling zone 9, a stream cooling zone
12 and a further extra fast cooling zone 9; and coiling by
a coiling machine 13. The number of rolling passes for
medium thickness or thin blanks whose thickness is
100-180mm is three, and the number of rolling passes
for thick blanks whose thickness is 180-230mm (in this
condition, the rough rolling machine is a high power four-
roll reversible rolling machine 7 (rough rolling machine))
is five to seven. Depending on the effective working
length of the roll body, the yield is 2-3 million ton/year.
Depending on the process and the performance require-
ments in product mix, a further extra fast cooling zone 9
may be disposed before the finish rolling unit.
[0038] Especially, in the process according to the
present invention, an offline passage and an unloading
device 19 for unloading cast blanks may be disposed
near the delivery rollways for cast blanks 21, 21’ and at
extended portions of the loading rollways of the heating
furnaces. If the rolling line is shut down for a long time,
the continuous cast blanks can be hoisted or pushed out
of the rolling line by the unloading device 19 so that the
cold blanks can be sold or further processed together.
[0039] With reference to Fig. 2, the process flow ac-
cording to the second embodiment of the present inven-
tion, when compared with the first embodiment, differs
in that: a two-roll reversible or irreversible rolling machine
6 is added into the rough rolling step; only one set of front
vertical rolls 5 is provided for the rough rolling machine
7 (four-roll reversible rolling machine); the process is suit-
able for thick blank whose thickness is 180-250mm, and
the number of rolling passes is 3+3 or 1+5. Depending
on the effective working length of the roll body, the yield
is 2-3 million ton/year. Depending on the product mix
process and the performance requirement in product mix,
a further extra fast cooling zone 9 may or may not be
disposed before the finish rolling unit.
[0040] With reference to Fig. 3, the process flow ac-
cording to the third embodiment of the present invention

has following features: continuous casting the blanks in
a four-machine and four-strand manner by using two two-
strand perpendicular curved type continuous casting ma-
chine 1, wherein each continuous casting machine casts
blanks in a two-strand manner; after flame cutting the
cast strands by the blank cutting machine, merging inner
cast strands 16 and 17 on both sides into respective outer
cast strands 15 and 18 by transfer devices 2 so that the
four strands are merged into two strands.
[0041] Four heating furnaces 3 are disposed in a one-
by-one staggered arrangement, taking the rolling line 14
as a center line with two heating furnaces 3 on each side.
By means of the transfer device 2, four cast strands can
be directly loaded into the heating furnaces at a same
temperature and converged into one rolling line, which
cannot be achieved by the continuous casting-rolling
process based on thin blanks.
[0042] The rough rolling machine is a four-roll revers-
ible rolling machine (the rough rolling machine 7) provid-
ed with a set of front vertical rolls 5 and a set of rear
vertical rolls 5. It is suitable for medium thickness blanks
whose thickness is 100-180mm and the number of rolling
passes is three, or for thick blank whose thickness is
180-230mm and the number of rolling passes is five or
seven. Depending on the effective working length of the
roll body, the yield is 3.5-4.5 million ton/year for a con-
tinuous casting-rolling line of medium thickness or thick
blanks. Depending on the process and the performance
requirements in product mix, a further extra fast cooling
zone 9 may or may not be disposed before the finish
rolling unit.
[0043] With reference to Fig. 4, the process flow ac-
cording to the fourth embodiment of the present inven-
tion, when compared with the third embodiment, differs
in that: the rough rolling unit comprise a two-roll reversible
or irreversible rolling machine 6 which is provided with
front vertical rolls 5 and a four-roll reversible rolling ma-
chine (rough rolling machine 7) which is provided with a
set of front vertical rolls 5; the process is suitable for thick
blank whose thickness is 180-250mm, and the number
of rolling passes is 3+3 or 1+5; the yield is 3.5-5.0 million
ton/year for a continuous casting-rolling line of medium
thickness or thick blank. All the others are the same.
[0044] With reference to Fig. 5, the process flow ac-
cording to the fifth embodiment of the present invention
has following features: four heating furnaces 3 are pro-
vided in a two-by-two staggered arrangement; the rough
rolling unit comprises a four-roll reversible rolling ma-
chine which is provided with front and rear vertical rolls;
the process is suitable for medium thickness blank whose
thickness is 100-180mm and whose number of rolling
passes is three, or for thick blank (the rough rolling ma-
chine 7 is a high power four-roll reversible rolling ma-
chine) whose thickness is 180-230mm and whose
number of rolling passes is five or seven. Depending on
the effective working length of the roll body, the yield is
3.5-4.5 million ton/year. Depending on the process and
the performance requirements in product mix, a further
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extra fast cooling zone 9 may be disposed before the
finish rolling unit.
[0045] With reference to Fig. 6, the process flow ac-
cording to the sixth embodiment of the present invention,
when compared with the fifth embodiment, differs in that:
a two-roll reversible or irreversible rolling machine 6 pro-
vided with front vertical rolls 5 is added into the rough
rolling unit; only front vertical rolls 5 are provided for the
rough rolling machine 7 (four-roll reversible rolling ma-
chine). The process is suitable for thick blank whose
thickness is 180-250mm, and the number of rolling pass-
es is 3+3 or 1+5. The yield is 3.5-5.0 million ton/year for
a continuous casting-rolling line of medium thickness and
thick blank. All the others are the same.
[0046] In particular, the steps of the process according
to the present invention are as follows:

(1) Continuous casting blanks (the two-machine and two-
strand manner means that there are two continuous cast-
ing machine, each of which casts one cast strand; the 
two-machine and four-strand manner means that there 
are two continuous casting machine each of which casts 
two cast strands)

[0047] The molten steel is delivered to a continuous
casting machine via an thermal insulating container, a
ladle, or a tundish, wherein the casting machine is a per-
pendicular curved type CONROLL casting machine, the
casting speed is <3.7m/min, the cast corss-section is
140-150mm�900-1650mm; the cast blanks are flame
cut by a blank cutting machine, wherein a specified length
is controlled by a computer. The blanks are continuous
cast in a two-machine (continuous casting machine) and
two-strand (cast strand) or four-machine (continuous
casting machine) and four-strand (cast strand) manner
by using two one-strand or two-strand perpendicular
curved type casting machine; the cast blanks are flame
cut, wherein the cast cross-section is 100-250mm �
900-1650mm and the length of the blanks is depend on
coiling weight and strip coil outer diameter. If the cast
blanks are cast in the four-strand manner, the two cast
strands from one continuous casting machine can be
merged into one strand so that the four strands can be
merged into two strands.

(2) Heating the cast blanks

[0048] Two or four walking beam type short heating
furnaces are used. If two heating furnaces are used, the
two heating furnaces are disposed in a staggered ar-
rangement, taking the rolling line as a center line with
one heating furnace on each side. If four heating furnaces
are used, the four heating furnaces are disposed in an
one-by-one or two-by-two staggered arrangement, tak-
ing the rolling line as a center line with two heating furnace
on each side. The two strands merged from the four
strands are connected to loading rollways of heating fur-
naces on the opposite sides of the rolling line by a transfer

device, so that it achieves a desired arrangement of
merging four cast strands of continuous cast and rolled
thin blanks into one rolling line for being direct loading
and continuous rolling at a same temperature, solving
the problems of low capacity of the continuous casting
machine, mismatching with a capacity of the rolling ma-
chine, frequently idling of the rolling machine and being
incapable of exerting the yield, which are inherent to and
can not be overcome by the continuous casting-rolling
process based on thin blank. The comprehensive and
perfect design, in which a two-stage walking beam mech-
anism or a long-trip pusher is used in the fast heating
furnaces, a blank buffering-insulating zone which can
hold a half furnace of molten steel is left in the rear seg-
ment of each furnace, and an extended portion of the
loading rollway enables direct unloading of the blanks,
successfully solves the severe problem that the contin-
uous casting-rolling process line based on thin blanks
has a extremely high rigidity, so that it has a flexibility
similar to that of the conventional continuous hot rolling
process line, highly facilitates the production organiza-
tion and fault handling, and helps quick recovering of
production and reduction of fault costs. The heating fur-
naces are cooled by vaporization. The furnaces have a
length of 15∼30m, a width of 11∼17m, a heating capacity
of 130∼220t/h, a loading temperature of the cast blanks
up to 800∼900°C, and an discharge temperature of the
cast blanks is 1100∼1250 °C.

(3) Dephosphorizing the cast blanks

[0049] After the cast blanks are discharged from the
furnaces, they are dephosphorized by a dephosphoriza-
tion device using water under a high pressure of
15∼18Mpa with an injection angle oscillation range of 15
degree.

(4) Rough rolling

[0050] A two-roll rolling machine provided with front
vertical rolls and a four-roll high power reversible rolling
machine provided with front vertical rolls or provided with
both of front and rear vertical rolls are used, wherein a
further dephosphorization device is disposed at the inlet
of the four-roll reversible rolling machine. For the four-
roll high power reversible rolling machine, the diameter
of the vertical rolls is Φ1000∼1100mm, the roll body
length is 650mm, the maximum side compression
amount at a time of the vertical roll is up to 80mm, the
maximum rolling pressure is up to 7000KN, the adjust-
ment of the roll gap is achieved fully hydraulically, and
the power of the main drive is 2 � 1100KW. For a hori-
zontal rolling machine, the diameter of working rolls is
Φ1100∼1200mm, the roll body length of the working rolls
is 1780mm, the diameter of supporting rolls is
Φ1300∼1450mm, the roll body length of the supporting
rolls is 1750mm, the maximum rolling pressure is
45000KN, the maximum speed of the working roll is up
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to 5.5m/s, the main drive power is 2�7500KW, and the
main drive speed is 0∼45/90rpm. Furthermore, dephos-
phorization devices are respectively disposed at the out-
let and inlet of the rough rolling machine, with a dephos-
phorization pressure of 15∼18Mpa and an injection angle
oscillation range of 15 degree.

(5) Hot coiling

[0051] The hot coiling case is of a coreless displace-
ment type, in other words, a double-station coreless coil-
ing type, wherein the maximum coiling speed is 5.5mps,
the coiling thickness of the hot coiling case is 20∼40mm,
the width is 800∼1650mm, the coiling temperature is
900∼1100°C, the maximum coiling weight is 28t, the strip
coil outer diameter is 1400∼2200mm, and the maximum
decoiling speed is 1.5mps.
[0052] With reference to Fig. 7, which is a schematic
structural diagram of a hot coiling case 8 according to
the present invention, the hot coiling case 8 comprises
a guiding roll 81, bending rolls 82, a forming roll 83, coiling
supporting rolls 84A, 84B, a decoiling arm 89, a shovel
head 91, decoiling supporting rolls 85A, 85B, a delivery
roll 88 for the hot coiling case, a retention pin 90, a po-
sitioning roll 86 and pinch rolls 87, in which the guiding
roll 81, the bending rolls 82, the forming roll 83 and the
coiling supporting rolls 84A, 84B form a coiling station
94; the decoiling arm 89, the shovel head 91, the decoil-
ing supporting rolls 85A, 85B, the delivery roll 88 for the
hot coiling case, the retention pin 90, the positioning roll
86 and the pinch rolls 87 form a decoiling and rolling
station 93.
[0053] During coiling, the inlet guiding roll 81 is raised
to a certain position, along which intermediate blanks de-
livered from the delivery rollway 80 of the rough rolling
unit are directed into the bending rolls 82 by which the
roll gap is previously set according to the thickness of
the intermediate blanks. The forming roll 83 is raised au-
tomatically to a coiling position, the coiling supporting roll
84A remains at an initial position, and the coiling sup-
porting roll 84B is raised to a coiling position. During coil-
ing, the intermediate blanks are caused to have a certain
plastic bending deformation between the bending rolls
82, and the heads of the intermediate blanks are caused
to produce a certain resilient restoration under an elastic
restoring moment when leaving the bending rolls 82. As
the coiling continues, the heads of intermediate blanks
hit the forming roll 83 so that the strip steels are further
bent and the first turn of coiling is accomplished. As the
coiling further continues, the intermediate blanks fall onto
the coiling supporting roll 84A, the roll gap between the
bending rolls 82 increases with the continuous increment
of the outer diameter of the intermediate blank coil, and
the coiling supporting roll 84B is lowered with the contin-
uous increment of the outer diameter of the intermediate
blank coil, so that the final coil is accomplished.
[0054] Before the coiling is finished, a length of the
intermediate blanks is left in the tail portion of the inter-

mediate blank coil for contacting with the shovel head 91
of the decoiling arm 89 when being decoiled. Subse-
quently, the coiling supporting roll 84B is lowered to a
certain position beneath the rolling line, so as to prepare
for the subsequent decoiling and delivering of the coil to
the decoiling supporting rolls 85, and then, the interme-
diate blanks are completely disengaged from the bending
roller 82 and the whole coiling process is finished. When
preparing for decoiling, the decoiling arm 89 is lowered
to a certain position, the shovel head 91 contacts with
the tail portion of the intermediate blank coil which is pre-
set previously, and presses the tail portion of the inter-
mediate blank coil so as to deploy the same and prepare
for decoiling. During the decoiling stage, the tail portion
of the intermediate blank coil at coiling becomes the head
at decoiling. When the decoiling initially begins, the in-
termediate blank coil is provided with a forward-moving
force by the coiling supporting roll 84 contacting there-
with. As the decoiling continues, the head of the interme-
diate blank coil successively passes the decoiling sup-
porting rolls 85, the delivery rolls 88 for the hot coiling
case 8 which serve as a support during decoiling of the
intermediate blank coil, and the pinch rolls 87 which
straighten the intermediate blanks and provide a forward-
moving force for the intermediate blanks. After the head
of the intermediate blank coil leaves the pinch rolls 87,
they enter into the delivery rollway 92 before the fly
shears 10. Subsequently, after the head of the interme-
diate blank coil is cut by the fly shears 10 and dephos-
phorized, it enter into the first finish rolling machine of
the finish rolling unit 11. The decoiling arm 89 can be
raised after the head is cut by the fly shears 10.
[0055] When the head of the intermediate blank coil
enter into the first finish rolling machine of the finish rolling
unit 11, the intermediate blank coil is ready to be directly
moved from the coiling supporting rolls 84 to the decoiling
supporting rolls 85. At this time, the decoiling supporting
rolls 85 are located at a lower position, the coiling sup-
porting roll 84A are raised to a position above the rolling
line, and the coiling supporting roll 84B are lowered to a
position under the rolling line. By means of the reversal
force of the coiling supporting rolls 84 and the forward-
moving force of the intermediate blank coil, the interme-
diate blank coil is directly moved from the coiling sup-
porting rolls 84 to the decoiling supporting rolls 85. When
the intermediate blank coil is located on the decoiling
supporting rolls 85, the decoiling supporting rolls 85 are
raised to a rolling line position, while the coiling support-
ing roll 84A is lowered to the coiling position and the coil-
ing supporting roll 84B is raised to the coiling position,
so that the coiling supporting rolls 84 are located at a to-
be-coiled position so as to wait for the next strip steel.
Therefore, while one intermediate blank coil is decoiled
at the decoiling and rolling station 93, the next interme-
diate blank coil is ready for being coiled at the coiling
station 94.
[0056] The positioning roll 86 waits for the intermediate
blank coil at an initial position. When the positioning roll

13 14 



EP 2 174 728 A1

9

5

10

15

20

25

30

35

40

45

50

55

86 contacts with the intermediate blanks, it goes forward
to a predefined position according to a preset value and
contacts with the intermediate blanks at the same time,
so as to fixe the coil.
[0057] When the decoiling process is progressed to a
condition that there are 2-3 turns left in the intermediate
blank coil, the retention pin 90 is inserted into the core
of the intermediate blank coil, so as to prevent the inter-
mediate blank coil from ply-rolling. When the decoiling
process is progressed to a condition that there is 1 turn
left in the intermediate blank coil, the intermediate blank
coil is smoothly deployed when being closely against the
retention pin 90. When the intermediate blank coil is dis-
engaged from the retention pin 90, the retention pin 90
returns to the initial position. Thus, the whole decoiling
process is finished. At this time, the decoiling and rolling
station 93 is in a condition waiting for decoiling the next
intermediate blank coil.
[0058] When the intermediate blank coil is completely
delivered to the decoiling and rolling station 93, the next
intermediate blank coil can be coiled at the coiling station
94 at the same time. Since the coiling station 94 and the
decoiling and rolling station 93 can work at the same
time, which helps to retrieving the time needed for coiling,
so that it solves the technical problem that the hot coiling
case is an obstacle limiting the yield of the rolling ma-
chine, effectively overcomes the significant defect that
the core temperature is low and the pure rolling time is
prolonged which affects the yield, and achieves all the
advantages of the hot coiling case.

(6) Cutting the heads and ends

[0059] The heads and ends of the blanks are cut by
rotatable drum fly shears 10. The fly shears 10 has a
maximum shearing section of 50 � 1650mm, a maximum
shearing force of 9600KN, a shearing speed of
0.35∼1.5mps, main drive power of 980KW, and a main
drive speed of 0∼680rpm.

(7) Dephosphorizing for finish rolling

[0060] The blanks are further dephosphorized by a de-
phosphorization device for finish rolling. The dephos-
phorization device for finish rolling comprises two sets of
manifolds, wherein a pressure is 15∼20Mpa and an in-
jection angle is 15° .

(8) Finish rolling

[0061] A forceful cooling zone is provided before the
finish rolling unit of a length of 5m, which adopts a cooling
manner of water curtains with a maximum amount of cool-
ing water of 600 m3ph, which is suitable for rolling of
ferrite.
[0062] A set of vertical rolls are provided before the
first finish rolling machine of the finish rolling unit. The
finish rolling unit comprises 6 or 7 four-roll rolling ma-

chines. The rolling machines F1-F7 are CVC rolling ma-
chines, wherein a roll play is � 150mm, a bending force
is +1200KN. F1-F3 are electric AGCs and F4-F7 are hy-
draulic AGCs. The bearings for the working rolls are four
columns of tapered roller bearings and the bearings for
the supporting rolls are dynamical-static pressure oil film
bearings. The diameter of the working rolls of F1-F2 is
Φ720∼820mm, the diameter of the working rolls of F3-
F7 is Φ650∼750mm, and the roll body length of the work-
ing rolls is 1780mm. The diameter of the supporting rolls
of F1-F2 is Φ1300∼1450mm, the diameter of the sup-
porting rolls of F3-F7 is Φ1270∼1400mm, and the roll
body length of the supporting rolls is 1750mm. The max-
imum rolling force of F1-F3 is 35000KN and the maximum
rolling force of F4-F7 is 30000KN. The main motors are
AC frequency conversion motors, the power the motor
of F1-F3 being 6500KW and the power of the motor of
F4-F7 is 5500KW. The maximum rolling speed is 12mps.
The upper and lower rolls of F1-F7 are rolls with lubricant
so as to increase the surface quality of the strip steels.
The inlet temperature of the finish rolling unit is
900∼1080°C, the outlet temperature of the finish rolling
unit is 800∼900°C, and the outlets of F3-F7 are dedusted
by a wet dedusting so as to guarantee a good environ-
mental quality.

(9) Stream cooling and extra fast cooling the strip steels

[0063] Extra fast cooling zones are provided before
and after the stream cooling zone. The total length of the
stream cooling zone is 100m, wherein the length of a
common cooling zone is 50m, the length of a forceful
cooling zone is 20m and the rest is an air cooling zone.
The water amount of the stream cooling is 8400m3ph
and the water amount of the lateral injection is 180m3ph.
The water pressure of the stream cooling is
0.03∼0.05Mpa and the water pressure of the lateral in-
jection is 1.0Mpa. The water temperature for both is
<40°C. A water tank is provided near the machine, so as
to guarantee a stable pressure. The coiling temperature
is controlled by CTC module.
[0064] The cooling rate of the extra fast cooling is more
than 80°C/s, with a water pressure and a water amount
of at least twice those of the stream cooling.

(10) Coiling the strip steels

[0065] The number of the coiling machines can be se-
lected as two or three as required. The coiling machine
has a pedal controller and a coiling capacity which, for
carbon steel, X65 or X70 with a specification of
1.0∼12.7�1650mm, has an inner diameter of the steel
coil of 762mm, a maximum outer diameter of the steel
coil of 2000mm and a maximum coiling weight of 29t.
The diameters of the upper and lower rolls of the pinch
rolls are 920/460mm, the roll body length is 1780mm,
and the motor power is 150/300KW and the rotational
speed is 525/900rpm. The expanded inner diameter of
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the coiling reel is 762mm, expanded in two stages, and
the motor power is 370KW and the motor speed is
340/1080rpm. The number of the coiling assisted rolls is
three, with a roll diameter of 350mmand a roll body length
of 1780mm, and the motor power is 37/74KW, the rota-
tional speed is 570/1000rpm,with the gap adjustment be-
ing controlled by a servo valve. A guiding plate at the
coiling inlet is of a hydraulic servo type, with an opening
extent of 500∼1880mm and under position and pressure
control.
[0066] In sum, the present invention, by optimizing the
arrangement of the rolling line apparatus, utilizes the la-
tent heat of the continuous cast blank to a maximum ex-
tent, achieves a highest hot loading temperature, mini-
mizes the energy consumption of the process, maximizes
the yield of the finish rolling machine and minimizes the
fixed cost per ton of steel. The present invention has a
short production line and a small floor area, involves a
small investment, can satisfy the production of various
steel types and dimensions in product mix, can produce
products of thin, wide and high-strength types consist-
ently and has a maximum product coverage, a good prod-
uct surface quality, a high added value and a high eco-
nomic benefit. When compared with the continuous cast-
ing-rolling process based on thin blanks, the present in-
vention has a relative larger superiority. In terms of en-
ergy saving and production of thin, fine-grain and high-
strength steel, the present invention also has a significant
superiority over the conventional rolling machines.

Claims

1. An efficient, energy-saving continuous casting-roll-
ing process of strip steels comprising following steps:
continuous casting blanks, cutting, delivering the
cast blanks to heating furnaces by rollways, heating
the cast blanks, dephosphorizing the cast blanks,
rough rolling, cutting heads and ends, dephosphoriz-
ing for finish rolling, finish rolling, cooling and coiling,
wherein the continuous casting step is provided with
at least two cast strands, and at least two heating
furnaces are provided for heating the cast blanks,
which are disposed in an one-by-one staggered ar-
rangement, taking the rolling line as a center line.

2. The efficient, energy-saving continuous casting-roll-
ing process of strip steels according to claim 1,
wherein it is provided with two cast strands and two
heating furnaces, discharge rollways of said heating
furnaces can be used as working rollways of the roll-
ing line.

3. The efficient, energy-saving continuous casting-roll-
ing process of strip steels according to claim 1,
wherein it is provided with four cast strands and is
provided with four heating furnaces for heating the
cast blanks, the four heating furnaces being dis-

posed in an one-by-one staggered arrangement or
a two-by-two staggered arrangement, taking the roll-
ing line as a center line.

4. The efficient, energy-saving continuous casting-roll-
ing process of strip steels according to claim 1, 2 or
3, wherein the heating furnace is a walking beam
type short heating furnace which comprises a heat-
ing section and a soaking section.

5. The efficient, energy-saving continuous casting-roll-
ing process of strip steels according to claim 1, 2 or
3, wherein a hot coiling case is provided after the
rough rolling step, the hot coiling case being a core-
less displacement type or double-station coreless
coiling type hot coiling case.

6. The efficient, energy-saving continuous casting-roll-
ing process of strip steels according to claim 1, 2 or
3, wherein a four-roll reversible rolling machine pro-
vided with front vertical rolls is used in the rough roll-
ing step.

7. The efficient, energy-saving continuous casting-roll-
ing process of strip steels according to claim 5,
wherein a four-roll reversible rolling machine provid-
ed with front vertical rolls is used in the rough rolling
step.

8. The efficient, energy-saving continuous casting-roll-
ing process of strip steels according to claim 1, 2 or
3, wherein a reversible or irreversible two-roll rolling
machine provided with front vertical rolls is further
optionally disposed before the rough rolling ma-
chine.

9. The efficient, energy-saving continuous casting-roll-
ing process of strip steels according to claim 5,
wherein a reversible or irreversible two-roll rolling
machine provided with front vertical rolls is further
optionally disposed before the rough rolling ma-
chine.

10. The efficient, energy-saving continuous casting-roll-
ing process of strip steels according to claim 1, 2 or
3, wherein an unloading device for unloading cast
blanks is further provided near delivery rollways for
cast blanks or near discharge rollways of the heating
furnaces.

11. The efficient, energy-saving continuous casting-roll-
ing process of strip steels according to claim 5,
wherein an unloading device for unloading cast
blanks is further provided near delivery rollways for
cast blanks or near discharge rollways of the heating
furnaces.

12. The efficient, energy-saving continuous casting-roll-
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ing process of strip steels according to claim 1, 2 or
3, wherein stream cooling is used in the cooling step
after the finish rolling step.

13. The efficient, energy-saving continuous casting-roll-
ing process of strip steels according to claim 5,
wherein stream cooling is used in the cooling step
after the finish rolling step.

14. The efficient, energy-saving continuous casting-roll-
ing process of strip steels according to claim 5,
wherein an extra fast cooling section is provided after
the hot coiling case and/or after the finish rolling step
and/or before the coiling step, the cooling rate of
which is more than 80°C/s.

15. The efficient, energy-saving continuous casting-roll-
ing process of strip steels according to claim 1 or 3,
wherein the continuous casting step is provided with
four cast strands, which are delivered to the opposite
sides of the rolling line via delivery rollways for cast
blanks, and a transfer device for transferring cast
blanks is provided between the delivery rollways for
cast blanks on a same side of the rolling line.

16. The efficient, energy-saving continuous casting-roll-
ing process of strip steels according to claim 5, 9,
11, 13 or 14, wherein the continuous casting step is
provided with four cast strands, which are delivered
to the opposite sides of the rolling line via delivery
rollways for cast blanks, and a transfer device for
transferring cast blanks is provided between the de-
livery rollways for cast blanks on a same side of the
rolling line.

17. The efficient, energy-saving continuous casting-roll-
ing process of strip steels according to claim 1, 2 or
3, wherein number of rolling passes in the rough roll-
ing step is three, five or seven.

18. The efficient, energy-saving continuous casting-roll-
ing process of strip steels according to claim 5, 9,
11, 13 or 14, wherein number of rolling passes in the
rough rolling step is three, five or seven.

19. A continuous casting-rolling apparatus of strip steels
comprising the following units operatively arranged
in succession along a rolling line (14) in front of and
above it: a continuous casting machine (1), a cutting
machine (20), delivery rollways (21, 21’), heating fur-
naces (3), a dephosphorization device (4), a rough
rolling machine (7), fly shears (10), a secondary de-
phosphorization device (4), a finish rolling machine
(11), a stream cooling device (12) and a coiling ma-
chine (13),
wherein said continuous casting machine (1) pro-
vides at least two strands (16, 18 and/or 15, 17) of
cast blanks; said heating furnaces (3) comprises at

least two heating furnaces, which are disposed in an
one-by-one staggered arrangement, taking said roll-
ing line (14) as a center line , and wherein each half
of said at least two strands of cast blanks respectively
enters into said heating furnaces on either side of
said rolling line (14) so as to be heated.

20. The continuous casting-rolling apparatus of strip
steels according to claim 19, wherein said continu-
ous casting machine (1) provides two strands (15,
18) of cast blanks; said heating furnaces (3) com-
prises two heating furnaces, which are disposed in
an one-by-one staggered arrangement, taking said
rolling line (14) as a center line; wherein each one
strand of cast blanks respectively enters into said
heating furnace on either side of said rolling line (14)
so as to be heated.

21. The continuous casting-rolling apparatus of strip
steels according to claim 19, wherein said continu-
ous casting machine (1) provides four strands (15,
16, 17, 18) of cast blanks; said heating furnaces (3)
comprises four heating furnaces, which are disposed
in an one-by-one staggered arrangement, taking
said rolling line (14) as a center line; a transfer device
(2) is provided between each two strands, said each
two strands of cast blanks are merged into one strand
of cast blanks by said transfer device (2), and each
merged strand of cast blanks respectively enters into
said heating furnaces on either side of said rolling
line (14) so as to be heated.

22. The continuous casting-rolling apparatus of strip
steels according to claim 19, wherein said continu-
ous casting machine (1) provides with four strands
(15, 16, 17, 18) of cast blanks; said heating furnaces
(3) comprises four heating furnaces, which are dis-
posed in a two-by-two staggered arrangement, tak-
ing said rolling line (14) as a center line; a transfer
device (2) is provided between each two strands,
said each two strands of cast blanks are merged into
one strand of cast blanks by said transfer device (2),
and each merged strand of cast blanks respectively
enters into said heating furnaces on either side of
said rolling line (14) so as to be heated.

23. The continuous casting-rolling apparatus of strip
steels according to any one of claims 19∼22, wherein
said rough rolling machine (7) is a four-roll reversible
rolling machine provided with front and rear vertical
rolls (5).

24. The continuous casting-rolling apparatus of strip
steels according to claim 19, wherein a two-roll roll-
ing machine (6) provided with front vertical rolls (5)
is further disposed before said rough rolling machine
(7).
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25. The continuous casting-rolling apparatus of strip
steels according to claim 19 or 24, wherein a de-
phosphorization device (4) is separately disposed
before said rough rolling machine (7).

26. The continuous casting-rolling apparatus of strip
steels according to claim 19 or 25, wherein an extra
fast cooling zone (9) is provided before said fly
shears (10) or before said stream cooling device (12)
or before said coiling machine (13).

27. The continuous casting-rolling apparatus of strip
steels according to claim 19, wherein a hot coiling
case (8) is provided after the rough rolling machine
(7).

28. The continuous casting-rolling apparatus of strip
steels according to claim 27, wherein said hot coiling
case (8) is a double-station coreless hot coiling case.

29. The continuous casting-rolling apparatus of strip
steels according to claim 19, wherein said finish roll-
ing machine (11) comprises six or seven four-roll roll-
ing machines.

30. The continuous casting-rolling apparatus of strip
steels according to claim 19 or 26, wherein vertical
rolls (5) are provided before said finish rolling ma-
chine (11).

31. The continuous casting-rolling apparatus of strip
steels according to claim 19, wherein said coiling
machine (13) comprises 2∼3 coiling machines.

32. The continuous casting-rolling apparatus of strip
steels according to any one of claims 19, 20, 21, 22
and 24, wherein an unloading device for unloading
cast blanks is further provided near delivery rollways
for cast blanks or near discharge rollways of the heat-
ing furnaces.
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