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METHOD OF DESCALING HEAVY GAGE SHEET METAL COILS
AND HEAVY GAGE INDIVIDUAL SHEETS OF SHEET METAL

TECHNICAL FIELD

[0001] The present disclosure relates to methods for descaling heavy gage steel coils
and sheet stock, for instance, having a thickness of between 0.074 inches (1.8 mm) and
1.0inch (25.4 mm). When the format is coils of heavy gage sheet metal, the processing
line may be aligned in a first configuration where the coils are aligned in a cut-to-length
and/or blanking portion of the processing line that uncoils the sheet material, levels it,
and cuts it to the required length, and then descales it. When the format is individual
sheets of heavy gage sheet metal, the processing line may be aligned in a second

configuration where the sheets are arranged in a destacker and then descaled.

DISCLOSURE OF TECHNOLOGY

[0002]In view of the foregoing disadvantages inherent in the known types of descaling
sheet metal systems or methods at least some embodiments of the present technology
provides a novel dismountable method of descaling heavy gage sheet metal coils and
heavy gage individual sheets of sheet metal, and overcomes one or more of the
mentioned disadvantages and drawbacks of the prior art. As such, the general purpose
of at least some embodiments of the present technology, which will be described
subsequently in greater detail, is to provide a new and novel method of descaling heavy
gage sheet metal coils and heavy gage individual sheets of sheet metal which has all the
advantages of the prior art mentioned herein and many novel features that result in a
method of descaling heavy gage sheet metal coils and heavy gage individual sheets of
sheet metal which is not anticipated, rendered obvious, suggested, or even implied by
the prior art, either alone or in any combination thereof.

[0003]According to one aspect, the present technology can include a method of
descaling coils of sheet metal and individual sheets of sheet metal in a processing line,
wherein the sheet metal has a thickness of greater than 0.074 inches (1.8 mm). The
processing line can have a cut to length portion, a conveyor, a destacker, and a descaling
apparatus adapted and configured to descale the sheet metal by propelling one of grit

and slurry against the sheet metal using an impeller wheel. The descaling apparatus can
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have a plurality of pinch rollers in an interior of the descaling apparatus. The method can
include the step of configuring the processing line in a first configuration for processing a
coil format of the sheet metal by directing the sheet metal from the cut to length portion
of the processing line through the descaling apparatus by way of the conveyor without
processing through the destacker; including drawing the sheet metal through the
descaling apparatus with the pinch rollers. The method can further include the step of
configuring the processing line in a second configuration for processing the individual
sheets of the sheet metal by directing the sheet metal from the destacker through the
descaling apparatus by way of the conveyor without processing in the cut to length
portion, including drawing the sheet metal through the descaling apparatus with the pinch
rollers.

[0004]According to another aspect, the present technology can include a method of
descaling coils of sheet metal and individual sheets of sheet metal in a processing line.
The sheet metal can have a thickness of greater than 0.074 inches (1.8 mm). The
processing line can have a cut to length portion, a conveyor, a destacker, and a descaling
apparatus adapted and configured to descale the sheet metal by propelling one of grit
and slurry against the sheet metal using an impeller wheel. The descaling apparatus can
have a plurality of pinch rollers in an interior of the descaling apparatus. The method can
include the step of determining a format of the sheet metal. The method can further
include the step of configuring the processing line in a first configuration when the
determination of the format indicates a coil format of the sheet metal, including directing
the sheet metal from the cut to length portion of the processing line through the descaling
apparatus by way of the conveyor without processing through the destacker, including
drawing the sheet metal through the descaling apparatus with the pinch rollers. The
method can still further include the step of configuring the processing line in a second
configuration when the determination of the format indicates the individual sheets of the
sheet metal, including by directing the sheet metal from the destacker through the
descaling apparatus by way of the conveyor without processing in the cut to length
portion, including drawing the sheet metal through the descaling apparatus with the pinch
rollers.

[0005]Some embodiments of the present technology can include a step of arranging

shrouds to project into the interior of the descaling apparatus from an area adjacent the
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impeller wheel in a manner to restrict a blast pattern of the one of the grit and slurry
generated by the impeller wheel from interfering with operation of the pinch rollers.
[0006]In some embodiments, the cut to length portion of the processing line can include
an uncoiler followed by a temper mill followed by a shear.

[0007]In some embodiments, the step of configuring the processing line in the first
configuration can include directing a continuous length of the sheet metal from the
uncoiler through the temper mill and the shear to the descaling apparatus by way of the
conveyor.

[0008]In some embodiments, the step of configuring the processing line in the first
configuration can include directing a continuous length of the sheet metal from the
uncoiler through the temper mill and the shear to the descaling apparatus by way of the
conveyor without processing through the destacker.

[0009] In some embodiments, the cut to length portion of the processing line can include
an uncoiler followed by a loop pit followed by a stretcher leveler followed by a shear.
[0010]In some embodiments, the step of configuring the processing line in the first
configuration can include directing a continuous length of the sheet metal from the
uncoiler through the loop pit, the stretcher leveler, and the shear to the descaling
apparatus by way of the conveyor.

[0011]According to yet another aspect, the present technology can include a processing
line for sheet metal having a thickness of greater than 0.074 inches (1.8 mm). The
processing line can include an uncoiler, one of a temper mill and a stretcher leveler, a
shear, a conveyor, a destacker, and a descaling apparatus. The descaling apparatus
can be adapted and configured to descale the sheet metal by propelling one of grit and
slurry against the sheet metal using an impeller wheel. The descaling apparatus can
have a plurality of pinch rollers in an interior of the descaling apparatus. The processing
line can be configurable in one of a first configuration and second configuration based
upon a format of the sheet metal, wherein in the first configuration with the format of the
sheet metal comprising a coil of sheet metal. The processing line can be adapted and
configured to direct the sheet metal from the uncoiler through the one of the temper mill
and the stretcher leveler, through the shear and through the descaling apparatus by way
of the conveyor without processing through the destacker. In the second configuration

with the format of the sheet metal comprising individual sheets of the sheet metal, the
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processing line can be adapted and configured to direct sheet metal from the destacker
to the descaling apparatus by way of the conveyor without processing through the
uncoiler, the one of the temper mill and stretcher level, and the shear. The pinch rollers
can be adapted and configured to draw the sheet metal through the descaling apparatus
in the first configuration and the second configuration.

[0012] Some embodiments of the present technology can include shrouds. The shrouds
can project into the interior of the descaling apparatus from an area adjacent to the
impeller wheel. The shrouds can be configured in a manner to restrict a blast pattern of
the one of the grit and slurry generated by the impeller wheel from interfering with
operation of the pinch rollers.

[0013]In some embodiments, the descaling apparatus can include two enclosures
arranged in series, and for each enclosure, the impeller wheel comprises only one
impeller wheel mounted on the top of the enclosure and only one other impeller wheel
mounted on the bottom of the enclosure.

[0014]In some embodiments, each of the enclosures of the descaling apparatus, the
shrouds can project into the interior of the descaling apparatus from the area adjacent
the impeller wheel comprise forward and rearward shrouds adjacent the only one impeller
wheel mounted on the top of the enclosure, and forward and rearward shrouds adjacent
the only one other impeller wheel mounted on the bottom of the enclosure.

[0015] There has thus been outlined, rather broadly, features of the present technology
in order that the detailed description thereof that follows may be better understood and
in order that the present contribution to the art may be better appreciated.
[0016]Numerous objects, features and advantages of the present technology will be
readily apparent to those of ordinary skill in the art upon a reading of the following detailed
description of the present technology, but nonetheless illustrative, embodiments of the
present technology when taken in conjunction with the accompanying drawings.
[0017]As such, those skilled in the art will appreciate that the conception, upon which
this disclosure is based, may readily be utilized as a basis for the designing of other
structures, methods and systems for carrying out the several purposes of the present
technology.

[0018] It is therefore an object of the present technology to provide a new and novel

method of descaling heavy gage sheet metal coils and heavy gage individual sheets of
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sheet metal that has all of the advantages of the prior art descaling sheet metal systems
or methods and none of the disadvantages.

[0019]1t is another object of the present technology to provide a new and novel method
of descaling heavy gage sheet metal coils and heavy gage individual sheets of sheet
metal that may be easily and efficiently manufactured and marketed.

[0020]An even further object of the present technology is to provide a new and novel
method of descaling heavy gage sheet metal coils and heavy gage individual sheets of
sheet metal that has a low cost of manufacture with regard to both materials and labor,
and which accordingly is then susceptible of low prices of sale to the consuming pubilic,
thereby making such method of descaling heavy gage sheet metal coils and heavy gage
individual sheets of sheet metal economically available to the buying public.

[0021] Still another object of the present technology is to provide a new method of
descaling heavy gage sheet metal coils and heavy gage individual sheets of sheet metal
that provides in the apparatuses and methods of the prior art some of the advantages
thereof, while simultaneously overcoming some of the disadvantages normally
associated therewith.

[0022]For a better understanding of the present technology, its operating advantages
and the specific objects attained by its uses, reference should be made to the
accompanying drawings and descriptive matter in which there are illustrated
embodiments of the present technology. Whilst multiple objects of the present
technology have been identified herein, it will be understood that the following description
is not limited to meeting most or all of the objects identified and that some embodiments

of the present technology may meet only one such object or none at all.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]FIG. 1 illustrates a processing line aligned in a first configuration for a coil format.
[0024]FIG. 2 illustrates a processing line aligned in a second configuration for an
individual sheet format.

[0025]FIG. 3 is a process flow diagram for aligning the processing line in the first or
second configuration.

[0026]FIG. 4 is a process flow diagram for the first configuration using a temper mill

arrangement in the cut to length portion of the processing line.
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[0027]FIG. 5 is a process flow diagram for the first configuration using a stretcher leveler
arrangement in the cut to length portion of the processing line.

[0028]FIG. 6 is a side cross sectional view of a descaling portion of the processing line.

DETAILED DESCRIPTION OF THE TECHNOLOGY

[0029]An exemplary processing line 10 is shown generally in FIGS. 1-5, and includes a
cut to length portion 12 followed by conveyor 13, followed by a destacker 14, followed by
a descaling apparatus or cell 16 comprising first and second descaling components
18,20, and followed by an exit conveyor or stacker 22, as desired. The cut to length
portion may include all equipment for uncoiling a coil of sheet metal, straightening and
flattening the sheet metal and then cutting the sheet metal to a desired length. As
described in more detail below, the cut-to-length and/or blanking portion of the processing
line levels the coil of heavy gage sheet metal and cuts it length to a desired size with a
shear 24. A temper mill 26 or a stretcher leveler 28 may be used or may be used to
straighten, level and flatten the heavy gage sheet metal.

[0030]As shown in FIG. 4, the cut to length portion 12 of the processing line 10 may
include an uncoiler 30, a straightener roller 32, the temper mill 26, the roller leveler 34,
and the shear 24. The straightener roller 32 is positioned just downstream of the uncoiler
30. The straightener roller 32 includes a plurality of upper rollers and lower rollers having
arelatively large diameter. Atleast some of the rollers are powered to withdraw the sheet
metal strip from the coil at a uniform velocity. The upper and lower rollers are positioned
relative to one another to put a deep reverse bend in the sheet sufficient to reverse any
coil set. The uncoiler 30 and straightener roller 32 are conventional. After the
straightener roller 32, the temper mill 26, and if desired the roller leveler 34, are provided.
The general description of the temper mill 26 is described in U.S. Pat. No. 3,292,402,
which is incorporated herein by reference. The temper mill 26 eliminates randomly
trapped internal stresses by elongating the material beyond its yield point by squeezing
the material between two rolls with enough force to reduce its thickness. The temper mill
26 may be a 4 high or 2 high mill temper mill capable of handling sheets having a gage
thickness of between 0.074 inches (1.8 mm) and 1.0 inches (25.4 mm). The temper mill
26 may be configured to generate 75 kpsi (517.107 MPa) maximum rolling stress and

2.5% elongation. The roller leveler 34 may be provided in conjunction with the temper
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mill 26 to further enhance the flatness of relatively thin gages of sheet metal material.
Depending upon the application, the roller leveler 34 and the temper mill 26 may be used
together to correct the shape of the sheet metal material. While the temper mill 26 may
stress relieve the sheet metal material, the roller leveler 34 may be needed to provide
additional flatness for the sheet metal material. The roller leveler 34 may also be
necessary to remove defects such as edge wave or center buckle. The roller leveler 34
may be used to bend the sheet metal material progressively up and down over rolls of
sufficient diameter to stretch the outer and inner surfaces of the material past the yield
point. The roller leveler 34 may also be used to selectively stretch the sheet metal
material from side to side. The roller leveler 34 may be used without the temper mill 26
depending upon the condition of the continuous length of sheet metal. The roller leveler
is conventional. After the roller leveler 34, the processing line of FIG. 4 includes the
shear 24. The shear 24 may comprise a rotary shear. A rotary shear has proven effective
for use in a temper mill cut-to-length blanking line where the sheet metal strip is
continuously fed through the line. The shear is conventional.

[0031]As shown in FIG. 5, an alternate arrangement of the cut to length portion of the
processing line may include an uncoiler 40, the straightener roll 32 or the roller leveler 34
as described previously, a loop pit 42, the stretcher leveler 28, and a shear 44. The loop
pit 42 is positioned just downstream of the straightener roll 32 or the roller leveler 34, as
the case may be, and prior to the stretcher leveler 28. As the sheet metal material is
advanced incrementally through the stretcher leveler 28 during successive stretching
operations, the loop or take up pit 42 allows the strip to accumulate during short periods
of time as the portions of the sheet metal strip are advancing incrementally through the
stretcher leveler. The uncoiler 40 and loop pit 42 are conventional. The general
description of the stretcher leveler 28 is described in U.S. Pat. No. 4,751,838, which is
incorporated herein by reference. The stretcher leveler 28 stretches the material
sufficiently to exceed the yield point in all the fibers of the strip from top to bottom and
from edge to edge thus equalizing internal trapped stresses throughout the material. The
stretcher leveler 28 may include a plurality of powered rollers for pulling the sheet metal
strip through the stretcher leveler. A feeding mechanism of the stretcher leveler may
advance the sheet metal strip through the stretcher leveler at precisely measured

increments. Generally speaking, the stretcher leveler consists of a pair of entry and exit
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frames that are adjustable relative to the desired length of the segment to be stretched.
During stretching, each frame grips the segment to be stretched across its width. Large
hydraulic cylinders extend between the two frames. When pressurized, the cylinders
push the frames away from one another thereby stretching the segment clamped
therebetween. The segment is subsequently stretched in the direction of travel. After
the stretcher leveler 28, the shear 44 may be provided. The shear 44 may comprise a
direct drive mechanical shear. A direct drive mechanical shear has proven effective for
use with thicker gage materials in a stretcher leveler cut-to-length blanking line where the
sheet metal strip is incrementally fed through the line. The direct drive mechanical shear
is conventional.

[0032] The next items in the processing line are sequentially the conveyor 13, the
destacker 14 and the descaling cell 16. The conveyor 13 is conventional. The general
description of a descaling cell 16 with descaling components 18,20 is described in U.S.
Pat. App. Pub. No. 2022-0362824, the disclosure of which is incorporated by reference
herein. A destacker 14 may be a sheet plate and sheet feeder, for instance, a model no.
PB8582 provided by The Union Tool Corporation of Warsaw, Indiana (see
https://www.uniontoolcorp.com/pdfs/Sheet_Steel_Feeder_PB8582.pdf). In the first
configuration with the format comprising a coil of heavy gage sheet metal, after the shear
24, the cut-to length sheets of sheet metal may be directed directly to the descaling cell
16 by way of the conveyor 13 bypassing the destacker 14. As shown in FIG. 2, in the
second configuration with the format comprising individual sheets of sheet metal, the cut
to length portion 12 of the processing line 10 may be bypassed and the sheets loaded
onto the destacker 14 and directed to the descaling cell 16 by way of the conveyor 13.
[0033]FIG. 6 shows exemplary first and second descaling components 18,20 arranged
adjacent to each other in series to form the descaling cell. The descaling components
18,20 may be as described in more detail in U.S. Pat. App. Pub. No. 2022-0362824. The
descaling components 18,20 descale the top and bottom surfaces of the sheet metal with
a scale removing media. The scale removing media may include a slurry comprising a
grit and liquid. The scale removing media may also comprise a grit. Both of the descaling
components 18,20 are constructed in the same manner, with the exception that the single
top mounted slurry propelling impeller wheel 60 of one of the descaling components 18

is arranged adjacent one lateral side of the sheet metal being processed (e.g., the
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operator side of the processing line), and the single top mounted slurry propelling impeller
wheel 62 of the other of the descaling components 20 is arranged adjacent the opposite
lateral side of the sheet metal being processed (e.g., the drive side of the processing
line). In a like manner, the single bottom mounted slurry propelling impeller wheel 64 of
one of the descaling components 18 is arranged adjacent one lateral side of the sheet
metal being processed (e.g., the operator side of the processing line), and the single
bottom mounted slurry propelling impeller wheel 66 of the other of the descaling
components 20 is arranged adjacent the opposite lateral side of the sheet metal being
processed (e.g., the drive side of the processing line). Each descaling component 18,20
comprises a hollow enclosure 68. An upstream or front end of the enclosure has a narrow
entrance opening slot to receive the width and thickness of the length of sheet metal. An
opposite downstream or back end of the enclosure has a narrow slot exit opening that is
also dimensioned to receive the width and thickness of the length of sheet metal. The
openings are equipped with sealing devices engineered to contain the slurry within the
enclosure or box during the processing of the sheet metal. The descaling component
enclosure also has a top, a bottom, and first and second lateral sides that define an
interior of the enclosure. The bottom of the enclosure is formed with a discharge chute
communicating with the interior of the enclosure. The discharge chute allows the
discharge of material removed from the length of sheet metal and the collection of used
slurry from the interior of the enclosure. Each descaling component is provided with the
top mounted motor driven slurry propelling impeller 60,62 adapted and configured to
propel slurry into the enclosure interior onto a top surface of the sheet metal across an
entire width of the sheet metal in a direction extending from one lateral side toward the
opposite lateral side of the sheet metal passing through the enclosure interior. Each
descaling component is also provided with a single motor driven slurry propelling impeller
64,66 mounted on the bottom of the enclosure that is adapted and configured to propel
slurry into the enclosure interior onto a bottom surface of the sheet of metal across the
entire width of the sheet of metal.

[0034]As described in applicant’'s previous patents, preferably, the top surface and/or
bottom impellers rotate to generate a slurry discharge velocity below 200 feet per second
(60.96 meters per second). More preferably, the slurry discharge velocity is in a range

of about 100 feet per second (30.48 meters per second) to 200 feet per second (60.96
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meters per second). Even more preferably, the slurry discharge velocity is in a range of
about 130 feet per second (39.624 meters per second) to 150 feet per second (45.72
meters per second). In order to generate sufficient slurry flow to the descaling
components to remove substantially all of the scale from the surfaces from the sheet
metal, it is necessary to generate between at least 1300 pounds per minute (589.67
kilograms per minute) of grit flow per blasting wheel. A preferred range is from about
1300 pounds per minute (5689.67 kilograms per minute) to about 5000 pounds per minute
(2,267.96 kilograms per minute) of grit flow per blasting wheel. A grit flow rate of at least
1700 pounds per minute (771.11 kilograms per minute) has proven effective. To
generate this flow rate, each descaling component includes one primary eductor feed
pump 90 (FIGS. 10-12) which generates a flow rate of 1,500 gallons per minute (5678.12
liters per minute) flowing through a 10 inch (25.4 cm) diameter inlet pipe. The eductor
feed pump 90 may have a rating of 200 hp (197.26 metric horsepower (PS)), 1750 rpm,
and 150 psi (1.03421 MPa, 10.342 bars) at 1,500 gpm (5678.12 liters per minute). The
eductor feed pump 90 directs its 1,500 per gallon (5678.12 per liter) flow rate to a manifold
92 with two outputs, one of which is directed to the inlet of the single top mounted impeller
and the other of which is directed to the inlet of the single bottom mounted impeller.

[0035]To enable the heavy gage thickness of sheets (whether produced in the cut to
length portion of the processing line in the first configuration or provided in an individual
sheet format in the second configuration), the descaling components 18,20 are provided
with pinch rollers 70 in the interior of the enclosure. Not in any limiting sense, but as
shown in the drawings, each descaling component 18,20 is provided with 5 sets of pinch
rollers 70. The pinch rollers 70 draw the sheets of sheet metal into the descaling
component 18,20 and through the descaling cell 16 either directly from the shear or the
destacker as described above. In conventional arrangements of the descaling cell 16,
for instance, as described in U.S. Pat. Nos. 7,601,226, 8,062,095, 8,066,549, 8,074,331,
and 8,128,460, the sheets of sheet metal are pushed or pulled through the descaling
cells with drive rollers located outside of the enclosures. Given the heavy gage thickness
of the sheets of sheet metal, this arrangement has proven ineffective. In the harsh
environment created by the slurry and the scale material removed from the surfaces of
the sheet metal, the pinch rollers 70 are enclosed in a dedicated housing 72 and also

shielded from the blast pattern on the impeller wheels by shrouds 74,76,78,80 formed in
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the interior of the housing. Forward and rear upper shrouds 74,76 project from the top
of the enclosure adjacent the respective impeller wheel 60,62 and prevent the blast
pattern from the top mounted impeller wheel from interfering with the pinch rollers 70.
Forward and rear bottom shrouds 78,80 project from the bottom of the enclosure adjacent
the respective impeller wheel and prevent the blast pattern from the bottom mounted
impeller wheel from interfering with the bottom pinch rollers. The forward and rear upper
shrouds 74,76 and the forward and rear bottom shrouds 78,80 are provided in each
enclosure of each descaling cell.

[0036] Thus, depending on the format, the processing line 10 may be configured in the
first or second configuration. However, in either the first or second configuration, the
individual sheets of sheet metal may be directed through the descaling cell 16. Such a
processing line 10 allows flexibility in processing depending upon the format, and
combines both options to produce descaled, rust inhibitive sheets of metal. The raw
material cost for individual sheets of sheet metal and coil tends to vary. Such a
processing line accommodates variation in raw material cost by providing one line to
process both formats which avoids the need to provide two different processing lines
each with a slurry blasting descaling cell as set forth in U.S. Pat. App. Pub. No. 2022-
0362824, or U.S. Pat. Nos. 7,601,226, 8,062,095, 8,066,549, 8,074,331, and 8,128,460,
that is, a cut-to-length processing line with a slurry blasting descaling cell, and a sheet
processing line with a slurry blasting descaling cell. Further, the processing line 10
described herein avoids the need to provide a terminal coiling apparatus for coil formats.
A terminal coiling apparatus for heavy gage sheet metal coils is a very expensive option
costing nearly $22 million dollars.

[0037]In accordance with a method involving the aforementioned processing line, a
format of sheet metal may be determined. Based upon the determination of the format
of the sheet metal, the processing line may be configured in one of two configurations.
When the format comprises coiled sheet metal material having a thickness in excess of
0.074 inches (1.8 mm), the processing line may be configured in a configuration such as
shown in FIG. 4 that directs the continuous length of sheet metal from the uncoiler 30
through the straightener roller 32 , the temper mill 26, the roller leveler 34, and the shear
24 to the descaling cell 16 by way of the conveyor 13 without passing through the

destacker 14. Also, when the format comprises coiled sheet metal material having a
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thickness in excess of 0.074 inches (1.8 mm), the processing line 10 may be configured
in a configuration such as shown in FIG. 5 that directs the continuous length of sheet
metal from the uncoiler 40, the loop pit 42, the stretcher leveler 28, and the shear 44 to
the descaling cell 16 by way of the conveyor 13 without passing through the destacker
14. When the format comprises individual sheets of sheet metal having a thickness in
excess of 0.074 inches (1.8 mm), the processing line 10 may be configured as shown in
FIG. 2 such that the continuous length of sheet metal is directed from the destacker 14
to the descaling cell 16 by way of the conveyor 13 without passing through the cut-to-
length portion 12 of the processing line 10.

[0038] As to the configuration of the processing line, the operator of the line may perform
the steps of configuring the line based upon the operator's determination of the coil
format, coil condition, and ultimate material requirements in the manner described above.
In the alternative, the operator of the line may receive instructions from another in
selecting and configuring the processing line based upon coil format, coil, and ultimate
material requirements. For instance, an operator of the processing line may receive
instructions to configure the line in connection with the installation of a destacker 14 in
an existing cut-to-length and descaling processing line. By way of example and not in
any limiting sense, a conveyor 13 and/or destacker 14 and may be retrofitted in an
existing cut-to-length and descaling processing line, and the operator of the line may
receive instructions for processing the continuous length of sheet metal in the line from
an integrator, a provider of the conveyor 13 and/or destacker 14, a process improvement
consultant, or a retrofitting contractor. The operator may also receive instructions from a
provider of a processing line comprising cut-to-length and descaling portions of the
processing line.

[0039]According to one aspect, the present technology can include a method of
descaling coils of sheet metal and individual sheets of sheet metal in a processing line,
wherein the sheet metal has a thickness of greater than 0.074 inches (1.8 mm). The
processing line can have a cut to length portion, a conveyor, a destacker, and a descaling
apparatus adapted and configured to descale the sheet metal by propelling one of grit
and slurry against the sheet metal using an impeller wheel. The descaling apparatus can
have a plurality of pinch rollers in an interior of the descaling apparatus. The method can

include the step of configuring the processing line in a first configuration for processing a
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coil format of the sheet metal by directing the sheet metal from the cut to length portion
of the processing line through the descaling apparatus by way of the conveyor without
processing through the destacker; including drawing the sheet metal through the
descaling apparatus with the pinch rollers. The method can further include the step of
configuring the processing line in a second configuration for processing the individual
sheets of the sheet metal by directing the sheet metal from the destacker through the
descaling apparatus by way of the conveyor without processing in the cut to length
portion, including drawing the sheet metal through the descaling apparatus with the pinch
rollers.

[0040]According to another aspect, the present technology can include a method of
descaling coils of sheet metal and individual sheets of sheet metal in a processing line.
The sheet metal can have a thickness of greater than 0.074 inches (1.8 mm). The
processing line can have a cut to length portion, a conveyor, a destacker, and a descaling
apparatus adapted and configured to descale the sheet metal by propelling one of grit
and slurry against the sheet metal using an impeller wheel. The descaling apparatus can
have a plurality of pinch rollers in an interior of the descaling apparatus. The method can
include the step of determining a format of the sheet metal. The method can further
include the step of configuring the processing line in a first configuration when the
determination of the format indicates a coil format of the sheet metal, including directing
the sheet metal from the cut to length portion of the processing line through the descaling
apparatus by way of the conveyor without processing through the destacker, including
drawing the sheet metal through the descaling apparatus with the pinch rollers. The
method can still further include the step of configuring the processing line in a second
configuration when the determination of the format indicates the individual sheets of the
sheet metal, including by directing the sheet metal from the destacker through the
descaling apparatus by way of the conveyor without processing in the cut to length
portion, including drawing the sheet metal through the descaling apparatus with the pinch
rollers.

[0041]Some embodiments of the present technology can include a step of arranging
shrouds to project into the interior of the descaling apparatus from an area adjacent the
impeller wheel in a manner to restrict a blast pattern of the one of the grit and slurry

generated by the impeller wheel from interfering with operation of the pinch rollers.
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[0042]In some embodiments, the cut to length portion of the processing line can include
an uncoiler followed by a temper mill followed by a shear.

[0043]In some embodiments, the step of configuring the processing line in the first
configuration can include directing a continuous length of the sheet metal from the
uncoiler through the temper mill and the shear to the descaling apparatus by way of the
conveyor.

[0044]In some embodiments, the step of configuring the processing line in the first
configuration can include directing a continuous length of the sheet metal from the
uncoiler through the temper mill and the shear to the descaling apparatus by way of the
conveyor without processing through the destacker.

[0045]In some embodiments, the cut to length portion of the processing line can include
an uncoiler followed by a loop pit followed by a stretcher leveler followed by a shear.
[0046]In some embodiments, the step of configuring the processing line in the first
configuration can include directing a continuous length of the sheet metal from the
uncoiler through the loop pit, the stretcher leveler, and the shear to the descaling
apparatus by way of the conveyor.

[0047]According to yet another aspect, the present technology can include a processing
line for sheet metal having a thickness of greater than 0.074 inches (1.8 mm). The
processing line can include an uncoiler, one of a temper mill and a stretcher leveler, a
shear, a conveyor, a destacker, and a descaling apparatus. The descaling apparatus
can be adapted and configured to descale the sheet metal by propelling one of grit and
slurry against the sheet metal using an impeller wheel. The descaling apparatus can
have a plurality of pinch rollers in an interior of the descaling apparatus. The processing
line can be configurable in one of a first configuration and second configuration based
upon a format of the sheet metal, wherein in the first configuration with the format of the
sheet metal comprising a coil of sheet metal. The processing line can be adapted and
configured to direct the sheet metal from the uncoiler through the one of the temper mill
and the stretcher leveler, through the shear and through the descaling apparatus by way
of the conveyor without processing through the destacker. In the second configuration
with the format of the sheet metal comprising individual sheets of the sheet metal, the
processing line can be adapted and configured to direct sheet metal from the destacker

to the descaling apparatus by way of the conveyor without processing through the



WO 2025/116986 PCT/US2024/038355

15

uncoiler, the one of the temper mill and stretcher level, and the shear. The pinch rollers
can be adapted and configured to draw the sheet metal through the descaling apparatus
in the first configuration and the second configuration.

[0048] Some embodiments of the present technology can include shrouds. The shrouds
can project into the interior of the descaling apparatus from an area adjacent to the
impeller wheel. The shrouds can be configured in a manner to restrict a blast pattern of
the one of the grit and slurry generated by the impeller wheel from interfering with
operation of the pinch rollers.

[0049]In some embodiments, the descaling apparatus can include two enclosures
arranged in series, and for each enclosure, the impeller wheel comprises only one
impeller wheel mounted on the top of the enclosure and only one other impeller wheel
mounted on the bottom of the enclosure.

[0050]In some embodiments, each of the enclosures of the descaling apparatus, the
shrouds can project into the interior of the descaling apparatus from the area adjacent
the impeller wheel comprise forward and rearward shrouds adjacent the only one impeller
wheel mounted on the top of the enclosure, and forward and rearward shrouds adjacent
the only one other impeller wheel mounted on the bottom of the enclosure.

[0051] In view of the foregoing, it will be seen that the several advantages of the invention
are achieved and attained. The embodiments were chosen and described in order to
best explain the principles of the disclosure and their practical application to thereby
enable others skilled in the art to best utilize the principles in various embodiments and
with various modifications as are suited to the particular use contemplated. As various
modifications could be made in the constructions and methods herein described and
illustrated without departing from the scope of the invention, it is intended that all matter
contained in the foregoing description or shown in the accompanying drawings shall be
interpreted as illustrative rather than limiting. Thus, the breadth and scope of the present
invention should not be limited by any of the above-described exemplary embodiments,
but should be defined only in accordance with the following claims appended hereto and

their equivalents.
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CLAIMS
What is Claimed Is:
1. A method of descaling coils of sheet metal and individual sheets of sheet

metal in a processing line, wherein the sheet metal has a thickness of greater than 0.074
inches (1.8 mm), wherein the processing line has a cut to length portion, a conveyor, a
destacker, and a descaling apparatus adapted and configured to descale the sheet metal
by propelling one of grit and slurry against the sheet metal using an impeller wheel, the
descaling apparatus having a plurality of pinch rollers in an interior of the descaling
apparatus, the method comprising:
configuring the processing line in a first configuration for processing a coil format
of the sheet metal by directing the sheet metal from the cut to length portion
of the processing line through the descaling apparatus by way of the
conveyor without processing through the destacker; including drawing the
sheet metal through the descaling apparatus with the pinch rollers; and
configuring the processing line in a second configuration for processing the
individual sheets of the sheet metal by directing the sheet metal from the
destacker through the descaling apparatus by way of the conveyor without
processing in the cut to length portion, including drawing the sheet metal
through the descaling apparatus with the pinch rollers.
2. The method of claim 1 further comprising arranging shrouds to project into
the interior of the descaling apparatus from an area adjacent the impeller wheel in a
manner to restrict a blast pattern of the one of the grit and slurry generated by the impeller
wheel from interfering with operation of the pinch rollers.
3. The method of claim 1, wherein the cut to length portion of the processing
line includes an uncoiler followed by a temper mill followed by a shear; and
wherein the step of configuring the processing line in the first configuration
includes:
directing a continuous length of the sheet metal from the uncoiler through
the temper mill and the shear to the descaling apparatus by way of

the conveyor.
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4. The method of claim 1, wherein the cut to length portion of the processing
line includes an uncoiler followed by a loop pit followed by a stretcher leveler followed by
a shear; and

wherein the step of configuring the processing line in the first configuration

includes:

directing a continuous length of the sheet metal from the uncoiler through
the loop pit, the stretcher leveler, and the shear to the descaling
apparatus by way of the conveyor.

5. A method of descaling coils of sheet metal and individual sheets of sheet
metal in a processing line, wherein the sheet metal has a thickness of greater than 0.074
inches (1.8 mm), wherein the processing line has a cut to length portion, a conveyor, a
destacker, and a descaling apparatus adapted and configured to descale the sheet metal
by propelling one of grit and slurry against the sheet metal using an impeller wheel, the
descaling apparatus having a plurality of pinch rollers in an interior of the descaling
apparatus, the method comprising:

determining a format of the sheet metal,

configuring the processing line in a first configuration when the determination of

the format indicates a coil format of the sheet metal, including directing the
sheet metal from the cut to length portion of the processing line through the
descaling apparatus by way of the conveyor without processing through the
destacker, including drawing the sheet metal through the descaling
apparatus with the pinch rollers; and

configuring the processing line in a second configuration when the determination

of the format indicates the individual sheets of the sheet metal, including by
directing the sheet metal from the destacker through the descaling
apparatus by way of the conveyor without processing in the cut to length
portion, including drawing the sheet metal through the descaling apparatus
with the pinch rollers.

6. The method of claim 5 further comprising arranging shrouds to project into
the interior of the descaling apparatus from an area adjacent the impeller wheel in a
manner to restrict a blast pattern of the one of the grit and slurry generated by the impeller

wheel from interfering with operation of the pinch rollers.
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7. The method of claim 5, wherein the cut to length portion of the processing
line includes an uncoiler followed by a temper mill followed by a shear; and

wherein the step of configuring the processing line in the first configuration

includes:

directing a continuous length of the sheet metal from the uncoiler through
the temper mill and the shear to the descaling apparatus by way of
the conveyor without processing through the destacker.

8. The method of claim 5, wherein the cut to length portion of the processing
line includes an uncoiler followed by a loop pit followed by a stretcher leveler followed by
a shear; and

wherein the step of configuring the processing line in the first configuration

includes:

directing a continuous length of the sheet metal from the uncoiler through
the loop pit, the stretcher leveler, and the shear to the descaling
apparatus by way of the conveyor.

9. A processing line for sheet metal having a thickness of greater than 0.074
inches (1.8 mm), the processing line comprising an uncoiler, one of a temper mill and a
stretcher leveler, a shear, a conveyor, a destacker, and a descaling apparatus, the
descaling apparatus being adapted and configured to descale the sheet metal by
propelling one of grit and slurry against the sheet metal using an impeller wheel, the
descaling apparatus having a plurality of pinch rollers in an interior of the descaling
apparatus, the processing line being configurable in one of a first configuration and
second configuration based upon a format of the sheet metal, wherein in the first
configuration with the format of the sheet metal comprising a coil of sheet metal, the
processing line is adapted and configured to direct the sheet metal from the uncoiler
through the one of the temper mill and the stretcher leveler, through the shear and
through the descaling apparatus by way of the conveyor without processing through the
destacker, wherein in the second configuration with the format of the sheet metal
comprising individual sheets of the sheet metal, the processing line is adapted and
configured to direct sheet metal from the destacker to the descaling apparatus by way of
the conveyor without processing through the uncoiler, the one of the temper mill and

stretcher level, and the shear, wherein the pinch rollers are adapted and configured to



WO 2025/116986 PCT/US2024/038355

19

draw the sheet metal through the descaling apparatus in the first configuration and the
second configuration.

10.  The processing line of claim 9 further comprising shrouds, the shrouds
projecting into the interior of the descaling apparatus from an area adjacent to the
impeller wheel, the shrouds being configured in a manner to restrict a blast pattern of the
one of the grit and slurry generated by the impeller wheel from interfering with operation
of the pinch rollers.

11. The processing line of claim 10, wherein the descaling apparatus
comprises two enclosures arranged in series, and for each enclosure, the impeller wheel
comprises only one impeller wheel mounted on the top of the enclosure and only one
other impeller wheel mounted on the bottom of the enclosure.

12.  The processing line of claim 11, wherein for each of the enclosures of the
descaling apparatus, the shrouds projecting into the interior of the descaling apparatus
from the area adjacent the impeller wheel comprise forward and rearward shrouds
adjacent the only one impeller wheel mounted on the top of the enclosure, and forward
and rearward shrouds adjacent the only one other impeller wheel mounted on the bottom

of the enclosure.



