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Description
[Technical Field]

[0001] The present invention relates to a continuous
press hardening process and apparatus therefor, and
more particularly, to a process of continuous press hard-
ening which integrates hot rolling with press hardening
to simplify the process and an apparatus therefor.

[Background Art]

[0002] In general, when the strength increases, the
formability decreases in typical machining steel sheets
which are used as parts for vehicles; therefore, steel
sheets having low strength and high elongation are gen-
erally used for parts that are complicated and needs lots
of portions transformed. Accordingly, the strength of the
finished parts is weak and the thickness of the material
increases to ensure rigidity such that weight of the parts
increases. Parts for press hardening are used to over-
come those problems.

[0003] A method of manufacturing a partin press hard-
ening is a process of manufacturing a high-strength part
for vehicles, which includes heating a steel material hav-
ing improved hardenability by adding boron (B) at about
900°C above Ac3 transformation point in complete an
austenite state, and then hot-forming and rapidly cooling
the steel sheet to a desired shape at one time in a press
die into martensite structure.

[0004] As well known in the art, since when the steel
sheets are heated, the elongation increases, the forma-
bility is better than cold-worked steel sheet and the
strengthis very high (1400 Mpa) such thatthey can great-
ly contribute to reducing weight of vehicles, and they are
used for ultra-high parts that are difficult to form, because
there is little springback after machining.

[0005] The press hardening is achieved by reheating
a blanking device B which is obtained from a hot-rolled
steel sheet coil C and is not hardened through a straight
furnace O, conveying the blank to a press P with a robot
R, and then pressing it (hot forming), as shown in FIG. 1.
[0006] Further, a hot-rolled steel sheet that is supplied
in press hardening of the related art is as follows. A slab
is manufactured by continuously casting molten metal
discharged from an electric furnace or a blast furnace.
The slab is reheated and rolled at austenite transforma-
tion temperature or more (about 1100°C), scales are re-
moved using high-pressure cooling water, and through
cooling process, the hot-rolled steel sheet having desired
dimensions and the desired shape is manufactured in a
coil shape.

[0007] One example of such methods is disclosed in
DE 102006 032617 A1. The patent document describes
a method for the production of a sheet metal semi-fin-
ished product suitable for press hardening, with an im-
proved ratio of strength to ductility. The method compris-
es the steps: production of a starting material from tem-
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pering steel, to which micro-alloying elements are added
in given amounts, processing the starting material in a
hot rolling or continuous casting run to give the sheet
metal semi-finished product, then treating the starting
material at a temperature approximately equal to the so-
lution temperature of the micro-alloying elements, cool-
ing the starting material to precipitate at last a part of the
micro-alloying elements at a temperature below the pre-
cipitation temperature (TAUSS) thereof, rolling the start-
ing material to form the semi-finished product and con-
trolling the temperature and time intervals in differing roll-
ing zones.

[0008] However, the method of manufacturing a part
in press hardening process has a problem in terms of
manufacturing cost and processing time, because the
process of manufacturing a hot-rolled steel sheet and the
press hardening are separated such that the process of
reheating and cooling is added before the press harden-
ing.

[0009] Thatis, according to the method of manufactur-
ing a part in press hardening, as shown in FIGS. 2A and
2B, a hot-rolled steel sheet is manufactured by a slab
casting process that is performed in the order of (a) man-
ufacturing molten metal - (b) continuous casting - (¢) man-
ufacturing a slab - (d) reheating the slab - (e) hot rolling
- (f) winding, and then press hardening is performed in
the order of (g) blanking - (h) reheating a steel sheet - (i)
forming - (j) cooling - (k) achieving a complete product
(high-strength part); therefore, an apparatus for reheat-
ing the steel sheetis necessarily required and the working
time increases.

[Disclosure]
[Technical Problem]

[0010] In order to solve the above problems, the
present invention has been made in an effort to provide
a continuous press hardening process and apparatus
therefor which integrates the process lines for hot rolling
with press hardening such that a part for press hardening
is continuously hot-rolled and press-hardened in the
manufacturing process.

[Technical Solution]

[0011] Another embodiment of the present invention
provides a process of continuous press hardening, which
includes: thin slab casting or strip casting that includes
making a hot-rolled steel sheet by continuous-casting
molten steel refined by an electric furnace or a blast fur-
nace; blanking that includes, after the thin slab casting
or strip casting, conveying the hot-rolled steel sheet to a
blanking device through a sealed oven and blanking the
hot-rolled steel sheet; and press hardening that includes,
after the blanking, conveying the hot-rolled steel sheet
to a press die disposed at an outlet of the sealed oven
and pressing the hot-rolled steel sheet.
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[0012] The blanking of a hot-rolled steel sheet is per-
formed in the sealed oven that is supplied with hot air
from a blast furnace or a electric furnace.

[0013] The internal temperature of the sealed oven is
maintained in the range of 1000 to 1200°C such that the
temperature of the hot-rolled steel sheet is maintained in
an

[0014] In order to achieve the objects, an embodiment
of the presentinvention provides a process of continuous
press hardening, which includes: slab casting that in-
cludes making a slab by continuously casting molten
steel refined by an electric furnace or a blast furnace,
and then reheating and hot-rolling the slab into a hot-
rolled steel sheet; blanking that includes, after the slab
casting, conveying the hot-rolled steel sheetto a blanking
device through a sealed oven, wherein the internal tem-
perature of the sealed oven is maintained between
1000°C and 1200°C such that the temperature of the hot-
rolled steel sheet is maintained within an austenite region
and blanking the hot-rolled steel sheet; and press hard-
ening thatincludes, after the blanking, conveying the hot-
rolled steel sheet to a press die and pressing the hot-
rolled steel sheet.

[0015] austenite region.

[0016] The steel sheet pressed in the press hardening
is cooled such that the structure becomes a martensite
structure.

[0017] A path changing process that changes a con-
veying path of the hot-rolled steel sheet when a problem
occurs in the press die is included.

[0018] The path changing process includes: sensing,
by a sensor, a problem in the press die; determining, by
a controller, whether a problem has occurred in the press
die in response to the signal from the sensor and chang-
ing the conveying path of the hot-rolled steel sheet by
driving an emergency cutter and leading roller when a
problem has occurred; and winding the hot-rolled steel
sheet transferred through the changed conveying path.
[0019] When a problem has occurred in the press die,
a plurality of press dies is operated to continuously press
the blanked hot-rolled steel sheet, wherein a conveying
direction of the blanked hot-rolled steel sheet is deter-
mined by the controller receiving the signal from the sen-
sor that has sensed the problem, and the blanked hot-
rolled steel sheet is supplied to a corresponding press
die through a high-speed conveyer disposed between
the outlet of the sealed oven and the press dies.

[0020] Yet another embodiment of the present inven-
tion provides an apparatus for press hardening, includ-
ing: a slab casting device that manufactures a hot-rolled
steel sheet; a blank that is disposed at an outlet of a
rolling machine in the equipment for slab casting and
blanks the hot-rolled steel sheet in a predetermined size;
a press die that comprises into upper and lower die por-
tions located at an outlet side of the blank and presses
the blanked steel sheet at a high temperature; and a
sealed oven that is disposed between the outlet of the
rolling machine and the press die such that the blank is
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positioned therein, and connected with an air channel of
a blast furnace or an electric furnace to maintain the tem-
perature of the hot-rolled steel sheet passing through the
sealed oven within an austenite region.

[0021] The sealed oven has an inlet and an outlet and
is provided with a conveying line extending from the inlet
toward the outlet therein such that the hot-rolled steel
sheet is conveyed.

[0022] Leading rollers that guides the hot-rolled steel
sheet toward a position lower than the outlet of the rolling
machine when a problem occurs in the press die and a
winder that winds the hot-rolled steel sheet guided by the
leading rollers disposed between the outlet of the rolling
machine and the sealed oven.

[0023] A plurality of the press dies are provided, and
a high-speed conveyer that conveys the hot-rolled steel
sheet discharged from the outlet of the sealed oven to
the press dies and is disposed between the outlet of the
sealed oven and the press die.

[Advantageous Effects]

[0024] According to the embodiments of the present
invention, it is possible to supply a steel sheet to press
hardening before micro-structure transformation by
maintaining high temperature in hot rolling, without ac-
companying cooling and winding after hot rolling in man-
ufacturing a steel sheet. Further, it is possible to manu-
facture a high-strength part by controlling the cooling rate
after press forming.

[0025] The method does notneed additionalreheating,
because of directly putting hot steel sheet obtained by
hot rolling into the press hardening. Therefore, it is pos-
sible to reduce the prime cost by simplifying the process.
[0026] Further, according to the embodiments of the
present invention, it is possible to reduce the manufac-
turing cost because specific equipment for cooling, wind-
ing, and reheating a hot-rolled steel sheet is not needed,
and it is possible to improve productivity because press
hardening is sequentially performed after hot rolling.
[0027] Further, since a configuration to resolve any
problemin the press die is provided, the continuous proc-
ess can be continued and it is possible to improve pro-
duction efficiency.

[Description of Drawings]
[0028]

FIG. 1 is a view schematically showing press hard-
ening of the related art.

FIGS.2and 3 are process diagramsiillustrating press
hardening of the related art.

FIGS. 4 and 5 are process diagrams illustrating con-
tinuous press hardening according to the presentin-
vention.

FIG. 6 is a view schematically showing the configu-
ration of a sealed oven thatis used in an embodiment
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of a continuous press hardening apparatus accord-
ing to the present invention.

FIG. 7 is a view schematically showing the configu-
ration of a sealed oven that is used in another em-
bodiment of a continuous press hardening apparatus
according to the present invention.

FIG. 8 is a view schematically showing the configu-
ration of a sealed oven that is used in yet another
embodiment of a continuous press hardening appa-
ratus according to the present invention.

FIG.9is a CCT curve showing temperature changes
according to forming and cooling in the process of
continuous press hardening of the presentinvention.
FIGS. 10 and 11 are process diagrams illustrating
another embodiment of the process of continuous
press hardening according to the present invention.
FIG. 12 is a picture of the structure of a press-hard-
ened part manufactured according to the present in-
vention.

[Best Mode]

[0029] A continuous press hardening process and ap-
paratus therefor according to an embodiment of the
presentinvention is described hereafter in detail with ref-
erence to the accompanying drawings.

[0030] A method of press hardening according to an
embodiment of the presentinventionincludes: sequential
processes of slab casting that includes making a slab by
continuously casting molten steel refined by an electric
furnace or a blast furnace, and then reheating and hot-
rolls the slab into a hot-rolled steel sheet; and press hard-
ening that includes conveying, blanking, and pressing
the hot-rolled steel sheet manufactured by the slab cast-
ing.

[0031] For those processes, the slab casting and the
press hardening are implemented in a continuous line.
A blanking device B for cutting the hot-rolled steel sheet
into a predetermined width and a hot press die P are
disposed to the outlet side of the equipment for slab cast-
ing for manufacturing the hot-rolled steel sheet instead
of equipment for cooling and winding. For reference, the
press die P includes upper and lower dies which are re-
spectively provided with cooling water for hardening the
surface structure of the hot-rolled steel sheet.

[0032] The slab casting is implemented in the order of
(a) manufacturing molten metal - (b) continuous casting
- (c) manufacturing a slab - (d) reheating the slab - (e)
hot rolling and the press hardening is implemented in the
order of (f) blanking - (g) forming - (h) cooling - (i) achiev-
ing a complete product. The processes are sequentially
implemented, and the processes and temperature
changes in the processes are shown in FIGS. 3 and 4.
[0033] A hot-rolled steel sheet S finally hot-rolled by
the slab casting equipment is conveyed to the blanking
device B and cut in a predetermined width, and then con-
veyed and pressed by the press die P, which sequentially
proceeds.
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[0034] Press formingis hot forming and should be per-
formed to the hot-rolled steel sheet at temperature above
austenite transformation temperature where the elonga-
tion is good; therefore, blanking is performed in a sealed
oven M to maintain the temperature of the hot-rolled steel
sheet during the rolling.

[0035] The rolling and blanking are processes before
the press forming. When the hot-rolled steel sheet S is
exposed to the air in the rolling and blanking, it is cooled
at arate of 20°C per second and the temperature can be
below the austenite transformation temperature in the
press forming after the blanking is finished, thereby de-
teriorating formability of the hot-rolled steel sheet. There-
fore, it is required to provide a sealed section before the
press forming. Further, the sealed section also prevents
the hot-rolled steel sheet from oxidation.

[0036] As showninFIG. 6, aspace having a predeter-
mined size is defined in the sealed oven M and the space
communicates with the outside through an inlet and an
outlet. A conveyer line L extending outside through the
inlet and the outlet is disposed in the space to convey
the hot-rolled steel sheet from the inlet to the outlet.
[0037] The temperature of the sealed oven M is main-
tained by hot air blown out of an electric furnace or a blast
furnace between 1000 and 1200°C such that tempera-
ture of the blanked hot-rolled steel sheet, that is, the hot-
rolled steel sheet blank S1 is maintained at 900°C or
more in press forming, assuming that hot rolling temper-
ature is 1000°C or more. This is determined in consider-
ation of that the movement time of the hot-rolled steel
sheet from the blanking to the press forming is about 8
seconds and the hot-rolled steel sheet is cooled for the
time.

[0038] However, since the movement time and the
cooling of the hot-rolled steel sheet may change in ac-
cordance with the dimensions of the equipment for press
forming, and the width and thickness of the hot-rolled
steel sheet, the temperature inside the sealed oven M
can be adjusted in consideration of the process design
change. For this reason, the sealed oven M is connected
to an air channel 10 of the blast furnace or the electric
furnace such that hot air is consistently supplied into the
space.

[0039] Meanwhile, the present invention provides a
configuration against a problem of the press die, because
the process is sequentially implemented.

[0040] A firstalternative is a winder 20 disposed under
and between the outlet of a rolling machine R and the
sealed oven M, as shown in FIG. 7. The winder 20 is
provided to wind the hot-rolled steel sheet without blank-
ing, when a problem occurs in the press die P.

[0041] Leading rollers 21 and 23 are disposed above
the winder 20 to guide the hot-rolled steel sheet S to not
the sealed oven M, but the winder 20.

[0042] Theleadingrollers 21 and 23 are an upper lead-
ing roller 21 and a lower leading roller 23. The upper
leading roller 21 is movable up/down with respect to the
lower leading roller 23 such that it allows the hot-rolled
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steel sheet S to smoothly move into the sealed oven M
by moving up when the press die is in normal operation.
The downward movement of the roller changes the con-
veying path of the hot-rolled steel sheet S to the winder
20 when a problem occurs in the press die P.

[0043] For reference the upper leading roller 21 can
be moved up/down by an external driving unit or hydraulic
pressure.

[0044] A sensor 25 is provided to sense a problem in
the press die P. The sensor 25 is disposed close to the
press die P and senses a problem in the press die P. The
sensor 25 is a typical sensor that is widely used. A signal
for a problem in the press die P is transmitted from the
sensor 25 to a controller 27.

[0045] When determining that a problem has occurred
in the press die P in response to the signal received from
the sensor 25, the controller 27 controls the upper leading
roller 21 to move to the lower leading roller 23 such that
the hot-rolled steel sheet S is guided downward to be
wound by the winder 20.

[0046] An emergency cutter 29 is provided between
the outlet of the rolling machine R and the lead rollers 21
and 23. The emergency cutter 29 cuts the hot-rolled steel
sheet S that is being conveyed, when the upper leading
roller 21 moves down. This is because cutting the hot-
rolled steel sheet S is required to guide downward the
hot-rolled steel sheet S, which is being conveyed, to be
wound by the winder 20.

[0047] Thatis,the presentinventionincludes aprocess
of changing the path that changes the conveying path of
the hot-rolled steel sheet S, when a problem occurs in
the press die P.

[0048] The path changing process includes: sensing a
problem of the press die P and outputting a signal in the
sensor 25; determining, by a controller 27, whether a
problem has occurred in the press die P in response to
the signal from the sensor 25 and changing the conveying
path of the hot-rolled steel sheet S by operating the emer-
gency cutter 29 and the leading rollers 21 and 23 when
there is a problem; and winding the hot-rolled steel sheet
S with the changed conveying path.

[0049] For reference, reference numeral 28’ in FIG. 7
indicates arobotthatcarries a hot-rolled steel sheet blank
S1tothe press P. Although supplying the hot-rolled steel
sheet blank S1 to the press die P with the robot exem-
plified in this embodiment, it is not limitative and it is pos-
sible to connect the rollers to the press die P in a contin-
uous line without using the robot.

[0050] A second alternative is to operate a plurality of
press dies P1, P2, and P3, as shown in FIG. 8. This is
for continuing the press forming when a problem occurs
in any one press die P1, by distributing the hot-rolled
steel sheet blank S1 that has been guided to the outlet
of the sealed oven M to the other press dies P2 and P3
having no problem.

[0051] A high-speed conveyer 30 is provided between
the sealed oven M and the press dies P1, P2, and P3.
The high-speed conveyer 30 is an apparatus for convey-
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ing the hot-rolled steel sheetblank S1 that has been guid-
ed to the outlet of the sealed oven M to any one of the
press dies P1, P2, and P3.

[0052] The high-speed conveyer 30 has a main line 31
and sub-lines 33 diverging from the main line 31. The
main line 31 and the sub-lines 33 are implemented, for
example, by a plurality of rollers and the rollers in the
main line 31 conveys the hot-rolled steel sheet blank S1
to the sub-lines 33 while rotating forward or backward.
[0053] Further, the hot-rolled steel sheet blank S1 con-
veyed to the sub-lines 33 is conveyed and pressed be-
tween the upper and lower dies of the press die. In this
configuration, it may be possible to convey the hot-rolled
steel sheet blank S1 between the upper and lower dies
of the press dies P1, P2, and P3, using a robot at the end
of the sub-line 33.

[0054] A sensor 35 is provided to sense a problem in
the press dies P1, P2, and P3. The sensor 35 is disposed
close to the press dies P1, P2, and P3 and senses a
problem in the press dies P1, P2, and P3. The sensor 35
is a typical sensor that is widely used. A signal for a prob-
lem in the press dies P1, P2, and P3 is transmitted from
the sensor 35 to a controller 39.

[0055] The controller 39 determines the conveying di-
rection of the hot-rolled steel sheet blank S1 that has
been guided to the outlet of the sealed oven M in re-
sponse to a detection signal from the sensor 35 and then
controls the operation of the high-speed conveyer 30.
[0056] In detail, when determining a problem has oc-
curred in the press die P1 in response to the detection
signal from the sensor 35, the controller 39 controls the
operation of the high-speed conveyer 30 such that the
hot-rolled steel sheets blank S1 are distributed to the
other press dies P2 and P3 that have no problem.
[0057] When the second alternative is selected, it is
advantageous to maintain the hot-rolled steel sheet blank
S1 at high temperature by variably operating the press
dies P1, P2, and P3 in accordance with the conveying
speed of the hot-rolled steel sheet blank S1.

[0058] Further, the hot-rolled steel sheet S that has
been finally hot-rolled by the equipment for slab casting
can continue being conveyed to be blanking device B,
cutin a predetermined width, conveyed to the other press
dies P2 and P3, and pressed therein, even if a problem
occurs in any one, for example, the press die P1 in the
press dies P1, P2, and P3.

[0059] The pressed hot-rolled steel sheet is cooled by
water such that the structure of the hot-rolled steel sheet
becomes to have amartensite structure, without crossing
the low-strength ferrite and pearlite transformation
curves in the CCT curve shown in FIG. 9.

[0060] Meanwhile, the press hardening described
above s also applied to thin slab casting and strip casting
equipment, in which the rolling line is short, in addition
to the slab casting.

[0061] When the press hardening is applied to the thin
slab casting and the strip casting, the process of manu-
facturing a part for press hardening proceeds, as shown
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in FIGS. 10 and 11, in the order of (a) manufacturing
molten metal - (b) continuous casting - (c) hot-rolled steel
sheet - (d) blanking - (e) forming - (f) cooling, and man-
ufacturing a slab, reheating the slab, winding, and re-
heating the hot-rolled reheating for press forming are not
performed.

[0062] The operation of a process of continuous press
hardening according to the presentinventionis described
hereafter.

[0063] A process of manufacturing a part for press
hardening is described with reference to FIGS. 4 to 6.
[0064] First, a continuous-cast slab is hot-rolled and
the hot-rolled steel sheet S is conveyed into the sealed
oven M. The hot-rolled steel sheet conveyed in the sealed
oven is conveyed to the blanking device B by the con-
veying line and blanked (cut) to a predetermined size.
The blanked hot-rolled steel sheets S1 are sequentially
conveyed and discharged to the outlet of the sealed oven
M.

[0065] In this process, the internal temperature of the
sealed oven M is about 1000°C, which maintains the tem-
perature of the hot-rolled steel sheet within the austenite
region until press forming. The configuration of the sec-
tion where the sealed oven M may be changed in con-
sideration of temperature in the hot-rolling for the slab
casting and the thin slab casting/strip casting (see FIGS.
10 and 11).

[0066] Thereafter, the blank S1 conveyed outside
through the outlet of the sealed oven M is conveyed be-
tween the upper and lower dies of the press die and then
pressed into a complete product S2. The pressed hot-
rolled steel sheet is cooled into a martensite structure
having high structure strength by cooling.

[0067] It was ascertained as a result of an experiment
thatthe part for press hardening which was manufactured
by the processes described above had a martensite
structure shown in FIG. 12.

[0068] According to the process of continuous press
hardening, the entire process is simplified with a contin-
uous line of the manufacturing process of the part for
press hardening, by making the blanking device and the
press die for press hardening in a continuous line outside
the equipment for slab casting and the equipment for thin
slab casting/strip slab casting.

[0069] Therefore, the process of cooling and winding
the steel sheet in a coil after hot rolling and the process
of reheating the hot-rolled steel sheet for press forming
are removed. In this configuration, since the temperature
of the hot-rolled steel sheet is maintained at the austenite
transformation temperature or more by the sealed oven,
until before the hot-rolled steel sheet is pressed after be-
ing hot-rolled, even if the reheating is removed, a high-
strength part can be manufactured.

[0070] Meanwhile, when a problem occurs in the press
die P, it is possible to dealt with the problem of the press
die by moving down the upper leading roller 21 to the
lower leading roller 23 such that the hot-rolled steel sheet
S is guided down, and winding it with the winder 20.
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[0071] Further, itis possible to continue press forming
by using the plurality of press dies P1, P2, and P3 and
conveying the hot-rolled steel sheet to the other press
dies P2 and P3, when a problem occurs in any one, for
example, the press die P1.

Claims

1. A process of continuous press hardening, compris-
ing:

slab casting step that comprises making a hot-
rolled steel sheet by continuously casting molten
steel,

blanking step that comprises, after the slab cast-
ing step, conveying the hot-rolled steel sheet to
a blanking device through a sealed oven and
blanking the hot-rolled steel sheet; and

press hardening step that comprises, after the
blanking step, conveying the hot-rolled steel
sheet to a press die and pressing the hot-rolled
steel sheet, wherein

the internal temperature of the sealed oven is
maintained between 1000°C and 1200°C such
that the temperature of the hot-rolled steel sheet
is maintained within an austenite region.

2. The process of continuous press hardening accord-
ing to claim 1, wherein the hot-rolled steel sheet is
made by continuously casting molten steel into a
slab, then reheating and hot-rolling the slab into a
hot-rolled steel sheet.

3. The process of continuous press hardening accord-
ing to claim 1 or 2, wherein the blanking of a hot-
rolled steel sheet is performed in the sealed oven
that is supplied with hot air from a blast furnace or
an electric furnace.

4. The process of continuous press hardening accord-
ing to claims 1 to 3,
wherein the steel sheet pressed in the press hard-
ening is cooled such that the structure becomes to
a martensite structure.

5. The process of continuous press hardening accord-
ing to claims 1to 4, comprising a path changing proc-
ess that changes a conveying path of the hot-rolled
steel sheet, when a problem occurs in the press die.

6. The process of continuous press hardening accord-
ing to claims 1 to 5,
wherein the path changing process includes:

sensing, by a sensor, a problem in the press die
and outputting a signal;
determining, by a controller, whether a problem
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has occurred in the press die in response to the
signal from the sensor, and changing a convey-
ing path of the hot-rolled steel sheet by driving
an emergency cutter and leading roller, when a
problem has occurred; and

winding the hot-rolled steel sheet transferred
through the changed conveying path.

The process of continuous press hardening accord-
ing to claims 1t0 6,

wherein when a problem has occurred in the press
die, a plurality of press dies is operated to continu-
ously press the blanked hot-rolled steel sheet,
wherein a conveying direction of the blanked hot-
rolled steel sheet is determined by the controller re-
ceiving the signal from a sensor that has sensed the
problem, and the blanked hot-rolled steel sheet is
supplied to a corresponding press die through a high-
speed conveyer disposed between the outlet of the
sealed oven and the press dies.

The process of continuous press hardening accord-
ing to claim 1 to 7, wherein the temperature of the
hot-rolled steel sheet is maintained in an austenite
region between hot-rolling and the press hardening
step.

An apparatus for press hardening that can be used
in a process of claims 1 to 8, comprising:

a slab casting device that manufactures a hot-
rolled steel sheet;

a blanking device that is disposed at an outlet
of a rolling machine in the slab casting device
and blanks the hot-rolled steel sheet in a prede-
termined size;

a press die that comprises into upper and lower
die portions located atan outlet side of the blank-
ing device and presses the blanked steel sheet
at a high temperature;

and

a sealed oven that is disposed between the out-
let of the rolling machine and the press die such
that the blanking device is positioned therein,
and connected with an air channel of a blast fur-
nace or an electric furnace to maintain the tem-
perature of the hot-rolled steel sheet passing
through the sealed oven within an austenite re-
gion.

10. The apparatus for press hardening according to

1.

claim 9, wherein the sealed oven has an inlet and
an outlet and is provided with a conveying line ex-
tending from the inlet toward the outlet therein such
that the hot-rolled steel sheet is conveyed.

The apparatus for press hardening according to
claim 9 or 10, further comprising leading rollers that
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12.

guides the hot-rolled steel sheet toward a position
lower than the outlet of the rolling machine when a
problem occurs in the press die and a winder that
winds the hot-rolled steel sheet guided by the leading
rollers disposed between the outlet of the rolling ma-
chine and the sealed oven.

The apparatus for press hardening according to
claims 9 to 11, wherein a plurality of the press dies
are provided, and a high-speed conveyer that con-
veys the hot-rolled steel sheet discharged from the
outlet of the sealed oven to the press dies and is
disposed between the outlet of the sealed oven and
the press die.

Patentanspriiche

1.

Verfahren zum kontinuierlichen Pressharten, auf-
weisend:

einen BrammengieBschritt, der das Herstellen
eines heiRgewalzte Stahlblechs durch kontinu-
ierliches GieRen von geschmolzenem Stahl auf-
weist,

einen Ausschneideschritt, der, nach dem Bram-
mengielschritt, das Beférdern des heiRgewalz-
ten Stahlblechs zu einer Ausschneidevorrich-
tung durch einen versiegelten Ofen und Aus-
schneiden des heilRgewalzten Stahlblechs auf-
weist; und

einen Presshartungsschritt, der, nach dem Aus-
schneideschritt, das Beférdern des heilRgewalz-
ten Stahlblechs zu einem Presswerkzeug und
Pressen des heiRgewalzten Stahlblechs auf-
weist, wobei

die Innentemperatur des versiegelten Ofens
zwischen 1000 °C und 1200 °C gehalten wird,
sodass die Temperatur des heilRgewalzten
Stahlblechs innerhalb eines Austenitbereichs
gehalten wird.

Verfahren zum kontinuierlichen Pressharten nach
Anspruch 1, wobei das heilgewalzte Stahlblech
durch kontinuierliches Gief3en von geschmolzenem
Stahl zu einer Bramme, dann erneutes Erhitzen und
HeilRwalzen der Bramme zu einem heillgewalzten
Stahlblech hergestellt wird.

Verfahren zum kontinuierlichen Pressharten nach
einem der Anspriiche 1 oder 2, wobei das Aus-
schneiden des heilRgewalzten Stahlblechs in dem
versiegelten Ofen durchgefiihrt wird, der mit HeiRluft
aus einem Geblaseofen oder einem Elektroofen ver-
sorgt wird.

Verfahren zum kontinuierlichen Pressharten nach
einem der Anspriiche 1 bis 3,
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wobei das Stahlblech, das beim Pressharten ge-
presst wird, gekuhlt wird, sodass die Struktur eine
Martensitstruktur wird.

Verfahren zum kontinuierlichen Pressharten nach
einem der Anspriiche 1 bis 4,

aufweisend ein Weganderungsverfahren, das einen
Beférderungsweg des heilRgewalzten Stahlblechs
andert, wenn ein Problem in dem Presswerkzeug
auftritt.

Verfahren zum kontinuierlichen Pressharten nach
einem der Anspriiche 1 bis 5,

wobei das Weganderungsverfahren Folgendes ent-
halt:

Wahrnehmen, durch einen Sensor, eines Pro-
blems in dem Presswerkzeug und Ausgeben ei-
nes Signals;

Bestimmen, durch eine Steuerung, ob in dem
Presswerkzeug ein Problem aufgetreten ist, in
Reaktion auf das Signal von dem Sensor, und
Andern eines Beférderungswegs des heiRge-
walzten stahlblechs durch Antreiben eines Not-
schneiders und einer vorderen Walze, wenn ein
Problem aufgetreten ist; und

Wickeln des heilgewalzten Stahlblechs, das
Uber den gednderten Beférderungsweg Uber-
fihrt wurde.

Verfahren zum kontinuierlichen Pressharten nach
einem der Anspriiche 1 bis 6,

wobei, wenn ein Problem in dem Presswerkzeug
aufgetreten ist, mehrere Presswerkzeuge zum kon-
tinuierlichen Pressen des ausgeschnittenen heil3ge-
walzten Stahlblechs angetrieben werden, wobei ei-
ne Beférderungsrichtung des ausgeschnittenen
heilgewalzten Stahlblechs durch die Steuerung be-
stimmt wird, die das Signal von einem Sensor emp-
fangt, der das Problem wahrgenommen hat, und das
ausgeschnittene heilgewalzte Stahlblech einem
entsprechenden Presswerkzeug Uber einen Hoch-
geschwindigkeitsforderer zugefiihrt wird, der zwi-
schen dem Auslass des versiegelten Ofens und den
Presswerkzeugen angeordnet ist.

Verfahren zum kontinuierlichen Pressharten nach
einem der Anspriiche 1 bis 7, wobei die Temperatur
des heilRgewalzten Stahlblechs zwischen dem
HeiBwalz- und Presshartungsschrittin einem Auste-
nitbereich gehalten wird.

Vorrichtung zum Presshérten, die in einem Verfah-
ren nach einem der Anspriiche 1 bis 8 nutzbar ist,
aufweisend:

eine BrammengieRvorrichtung, die ein heilge-
walztes Stahlblech herstellt;
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10.

1.

12.

eine Ausschneidevorrichtung, die an einem
Auslass einer walzmaschine in der Brammen-
gieBvorrichtung angeordnet ist und das heilRge-
walzte Stahlblech zu einer vorgegebenen Gro-
Re ausschneidet;

ein Presswerkzeug, das obere und untere Werk-
zeugabschnitte umfasst, auf einer Auslassseite
der Ausschneidevorrichtung angeordnet ist und
das heiRgewalzte Stahlblech auf einer hohen
Temperatur presst; und

einen versiegelten Ofen, der derart zwischen
dem Auslass der Walzmaschine und dem
Presswerkzeug angeordnet ist, dass die Aus-
schneidevorrichtung darin angeordnet ist, und
mit einem Luftkanal eines Geblaseofens oder
Elektroofens verbunden ist, um die Temperatur
des heillgewalzten Stahlblechs, das den versie-
gelten Ofen durchlauft, innerhalb eines Auste-
nitbereichs zu halten.

Vorrichtung zum Pressharten nach Anspruch 9, wo-
bei der versiegelte Ofen einen Einlass und einen
Auslass aufweist und mit einer Férderlinie versehen
ist, die von dem Einlass zum Auslass hin darin ver-
l1auft, sodass das heilgewalzte Stahlblech beférdert
wird.

Vorrichtung zum Pressharten nach einem der An-
spriiche 9 oder 10, ferner umfassend vordere Wal-
zen, die das heiflgewalzte Stahlblech zu einer Posi-
tion hin fUhren, welche niedriger als der Auslass der
Walzmaschine ist, wenn ein Problem in dem Press-
werkzeug auftritt, und einen Wickler, der das
heilgewalzte Stahlblech, das durch die vorderen
Walzen geflhrt ist, wickelt und zwischen dem Aus-
lass der Walzmaschine und dem versiegelten Ofen
angeordnet ist.

Vorrichtung zum Pressharten nach einem der An-
spriiche 9 bis 11, wobei mehrere Presswerkzeuge
vorgesehen sind, und ein Hochgeschwindigkeitsfor-
derer, der das heiRgewalzte Stahlblech, das aus
dem Auslass des versiegelten Ofens entladen ist,
zu den Presswerkzeugen beférdert und zwischen
dem Auslass des versiegelten Ofens und dem
Presswerkzeug angeordnet ist.

Revendications

1.

Procédé de durcissement par pressage continu,
comprenant:

une étape de coulée de brame qui comprend la
production d’'une tole d’acier laminée a chaud
par coulée continue d’acier en fusion;

une étape de découpage qui comprend, aprés
I'étape de coulée de brame, le transport de la
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téle d’acier laminée a chaud a un dispositif de
découpage a travers un four hermétique et le
découpage de latdle d’acier laminée a chaud; et
une étape de durcissement par pressage qui
comprend, aprés l'étape de découpage, le
transport de la téle d’acier laminée a chaud a
une matrice de pressage et le pressage de la
téle d’acier laminée a chaud, dans lequel

la température intérieure du four hermétique est
maintenue entre 1000°C et 1200°C de telle ma-
niere que la température de la téle d’acier lami-
née a chaud soit maintenue a l'intérieur d’'un do-
maine austénitique.

Procédé de durcissement par pressage continu se-
lon la revendication 1, dans lequel la tle d’acier la-
minée a chaud est produite par coulée continue
d’acier en fusion en une brame, puis par réchauffage
et laminage a chaud de la brame en une téle d’acier
laminée a chaud.

Procédé de durcissement par pressage continu se-
lon larevendication 1 ou 2, danslequel le découpage
d’une tole d’acier laminée a chaud est effectué dans
le four hermétique qui est alimenté en air chaud a
partir d’'un haut-fourneau ou d’un four électrique.

Procédé de durcissement par pressage continu se-
lon les revendications 1 a 3, dans lequel la tole
d’acier pressée dans le durcissement par pressage
est refroidie de telle maniére que la structure devien-
ne une structure martensitique.

Procédé de durcissement par pressage continu se-
lon les revendications 1 a 4, comprenant un procédé
de changement d'itinéraire qui change un itinéraire
de transport de la téle d’acier laminée a chaud lors-
qu’il survient un probléme dans la matrice de pres-
sage.

Procédé de durcissement par pressage continu se-
lon les revendications 1 a 5, dans lequel le procédé
de changement d’itinéraire comprend:

détecter, par un détecteur, un probléme dans la
matrice de pressage et émettre un signal;
déterminer, par un contrdleur, si un probléme
est survenu dans la matrice de pressage en ré-
ponse au signal émanant du détecteur, et chan-
ger un itinéraire de transport de la téle d’acier
laminée a chaud en actionnant une cisaille de
secours et un rouleau de guidage lorsqu’un pro-
bléme est survenu; et

enrouler la tdle d’acier laminée a chaud trans-
férée via l'itinéraire de transport changé.

Procédé de durcissement par pressage continu se-
lon les revendications 1 a 6, dans lequel, lorsqu’un
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probléme est survenu dans la matrice de pressage,
une pluralité de matrices de pressage sont utilisées
pour presser en continu la téle d’acier laminée a
chaud découpée, dans lequel une direction de trans-
port de la téle d’acier laminée a chaud découpée est
déterminée par le contrleur qui recoit le signal éma-
nant d’'un détecteur qui a détecté le probléme, et la
téle d’acier laminée a chaud découpée est envoyée
a une matrice de pressage correspondante via un
transporteur a grande vitesse disposé entre la sortie
du four hermétique et les matrices de pressage.

Procédé de durcissement par pressage continu se-
lon les revendications 1 a 7, dans lequel la tempé-
rature de la tole d’acier laminée a chaud est main-
tenue dans un domaine austénitique entre le lami-
nage a chaud et I'étape de durcissement par pres-
sage.

Appareil de durcissement par pressage qui peut étre
utilisé dans le procédé selon les revendications 1 a
8, comprenant:

un dispositif de coulée de brames qui produit
une téle d’acier laminée a chaud;

un dispositif de découpage qui estdisposé aune
sortie d’'une machine de laminage dans le dis-
positif de coulée de brames et qui découpe la
téle d’acierlaminée a chaud a une grandeur pré-
déterminée;

une matrice de pressage qui comprend des par-
ties de matrice supérieure et inférieure située a
un c6té de sortie du dispositif de découpage et
qui presse la téle d’acier découpée a une haute
température; et

un four hermétique qui estdisposé entre lasortie
de lamachine de laminage et la matrice de pres-
sage, de telle maniére que le dispositif de dé-
coupage soit positionné dans celui-ci, et qui est
connecté a une conduite d’air d’'un haut-four-
neau ou d’un four électrique afin de maintenir la
température de la téle d’acier laminée a chaud
passant a travers le four hermétique a l'intérieur
d’un domaine austénitique.

10. Appareil de durcissement par pressage selon la re-

vendication 9, dans lequel le four hermétique pré-
sente une entrée et une sortie et est équipé d’'une
ligne de transport qui s’étend dans celui-ci depuis
I'entrée en direction de la sortie de telle maniére que
la téle d’acier laminée a chaud soit transportée.

11. Appareil de durcissement par pressage selon la re-

vendication 9 ou 10, comprenant en outre des rou-
leaux de guidage qui guident la tole d’acier laminée
a chaud en direction d’une position plus basse que
la sortie de la machine de laminage lorsqu’un pro-
bléme survient dans la matrice de pressage et une
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bobineuse qui bobine la tdle d’acier laminée a chaud
guidée par les rouleaux de guidage disposés entre
la sortie de la machine de laminage et le four her-
métique.

Appareil de durcissement par pressage selon les re-
vendications 9 a 11, dans lequel il est prévu une
pluralité de matrices de pressage, et un transporteur
a grande vitesse qui transporte la téle d’acier lami-
née a chaud déchargée de la sortie du four hermé-
tique versles matrices de pressage et quiestdisposé
entre la sortie du four hermétique et la matrice de
pressage.
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