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(57) Abréegée/Abstract:
The invention relates to a rolling mill (1) which Is used to hot roll metal, in particular aluminium. Said rolling mill comprises a hot strip
mill (3) provided with a pre-rolling train (4) and a finishing rolling train (5). The aim of the invention Is to improve said rolling mill such
that it Is more compact and/or such that the systems, which are already compact, are more productive.The pre-rolling train (4) Is

embodied as a tandem train, wherein the rolling product is milled in a tandem mode for jointly involving at least two pre-rolling

frames (8, 9) arranged one behind the other. Alternatively or simultaneously, the pre-rolling train (4) and the finishing train (5) work
together as a tandem train. Milling occurs place in the tandem mode when the frame of the pre-rolling train and the finishing train
are used together. In the finishing train, milling can take place, preferably, in a reversing tandem mode.
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(57) Abstract: The invention relates to a rolling mill (1) which is used to hot roll metal, in particular aluminium. Said rolling
v Mill comprises a hot strip mill (3) provided with a pre-rolling train (4) and a finishing rolling train (5). The aim of the invention

is to improve said rolling mill such that it is more compact and/or such that the systems, which are already compact, are more

productive.The pre-rolling train (4) is embodied as a tandem train, wherein the rolling product is milled in a tandem mode for jointly
w={ involving at least two pre-rolling frames (8, 9) arranged one behind the other. Alternatively or simultaneously, the pre-rolling train
F (4) and the finishing train (5) work together as a tandem train. Milling occurs place in the tandem mode when the frame of the
pre-rolling train and the finishing train are used together. In the finishing train, milling can take place, preferably, in a reversing
tandem mode.
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Te (57) Zusammenfassung: Um ein Walzwerk (1) zum Warmwalzen von Metall, insbesondere Aluminium, mit einer Warmbandstral3e
& (3) mit einer Vorwalzstralle (4) und einer Fertigwalzstralle (5) dadurch zu verbessern, dass es von den Anlagenmallen kompakter
& bzw. bereits kompakt gebaute Anlagen produktiver werden, soll die VorwalzstraBe (4) als TandemstraBe ausgebildet sein, in der das
e\ Walzgut im Tandembetrieb bei gemeinsamer Beteiligung von mindestens zwei hintereinander angeordneten Vorwalzgeriisten (8, 9)
gewalzt wird. Alternativ oder gleichzeitig soll die Vorwalzstral3e (4) zusammen mit der Fertigstralle (5) als Tandemstral3e arbeiten,
wobei bei gemeinsamer Beteiligung der Gertiiste der Vorwalz- und FertigstraB3e im Tandembetrieb gewalzt wird. Zudem kann in der
FertigstralBe ebenfalls im vorzugsweise reversierenden Tandembetrieb gewalzt werden.
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TRANSLATION (HM-714PCT--original) :

WO 2005/049,241 Al

PCT/EP2004/010, 794

ROLLING MILL FOR HOT-ROLLING METAL, IN PARTICULAR,
ALUMINIUM IN ADDITION TO HOT-ROLLING METHOD

The invention concerns a rolling mill for hot rolling

metal, especially aluminum, with a hot-strip mill comprising a

roughing train and a finish-rolling train. The invention also

concerns a corresponding hot-rolling method.

pr——

The rolling of alumlinum 1n hot-strip mills 1s well known.

The conventional layout 100 for a hot-rolling mill of this type,

ﬁ

an example of which 1s shown 1n Flgure 3, comprises the

principal processing stations of the furnace region 102, the

rolling train 103, and possibly the finishing station (dressing

and straightening) .

An aluminum billet 117 1s brought to rolling temperature in

A |

‘urnaces 120, 121, for example, hearth-type furnaces or pusher-
type furnaces, passed through an edging stand 107, and then

roughed 1n the single-stand roughing stand 108 of the roughing

train 104. During the roughing, the roughed product 1is

subjected to a first cropping with a first shear 122. Before
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entering the finish-rolling train 105, which consists, as shown
here as an example, of four stands 111, 112, 123, 124, the mill
bar 119 1s cropped at the beginning and end of the mill bar by
the cropping shears 122, 125, which are separated by a specific
distance. The strip 113 finish rolled 1n the finish-rolling

train 105 runs along trimming shears 126 and 1s coiled by a

coller 114 driven by driving rolls 127.

An 1nstallation of this type with a furnace region 102 and
rolling trains 103 can have an enormous overall length. For
example, the length x of a furnace region 102 may be 130 m, and
the distance between the roughing stand 108 and the first stand
111 of the finish-rolling train may be 240 m, and these

distances affect the coll sizes that can be produced. In this

regard, the rolling stock passes through the rolling mil]

1nstallation with the aid of extensive conveying and guiding

devices, such as roller tables. Rolling mills of this type tend
to operate more economlcally with larger coil dimensions.
Installations with overall lengths of this size reqguire
large capital 1nvestment and a large amount of building area.
Furthermore, the lengthy roller tables for conveying the rolling

stock likewilise require large capltal 1nvestment.

Proceeding from this prior art, the objective of the
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invention 1s to create a rolling mill with a more compact type
of construction for hot rolling metal, especially aluminum,

wherein the convevyance 1ntervals between the 1ndividual

processing stations (furnace region, roughing, finish rolling)

are reduced. At the same time, a hot-rolling method 1is to be

p—

created that allows the rolling of strip to the final rolled

thickness with a compact construction of the rolling mill and a
high degree of economy.

These objectives are achieved by a rolling mill with the
features of Claim 1 or Claim 4 and by a method with the features
of Claim 7 or Claim 8. Advantageous refilnements are described

1n the dependent claims.

The basic 1dea of the 1nvention 1s that a compact design of

the rolling mill or the hot-strip mill arises from the

systematic utilization of tandem rolling in the roughing train,
1n the finishing train, or in the roughing train and the

finishing train. The roughing train alone and/or the finishing

train alone or the roughing and finlshing train together are

tandem trains, 1.e., sections of the 1installation 1in which the

rolling stands are arranged one after the other (tandem
arrangement). Due to the resulting compact construction,

consideraple parts of the otherwlse necessary roller tables can
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be eliminated, which results 1n reduced capltal expenditures.

In accordance wlth the inventilion, 1t 1s proposed that the
roughing traln be designed as a tandem train, which can comprise
two roughing stands arranged one after the other. This roughing
Crailn preferably operates as a reversing train.

The roughing trailn can also be a single-stand roughing
train. It then operates 1n tandem operation with the finishing
train. The distance between the roughing train and the finish-
rolling train 1s selected 1n such a way that all of the stands
can roll simultaneously.

In addition, 1t 1s proposed that the finish-rolling train

have two collers, and that the finish-rolling train be operated

1n tandem operation.

The proposed layout 1s not intended only for new

constructions but rather 1s also suitable for modernization of

exlsting installations. In particular, the tandem rolling in

the roughing train and/or finishing train makes it possible for
smaller 1nstallatilons, 1n which only relatively small tonnages
and relatively small colls have been produced up until now,

whose further processing 1s uneconomical in some cases, to be

retrofitted 1n such a way that the coll weights (strip lengths)

can be 1ncreased while the length of the roller tables remains
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Che same, so that productivity is increased.

In a preferred layout, two roughing stands are provided in
the roughing train, and two finishing stands are provided 1n the
finish-rolling train, with each train operating 1n tandem

operation. All together, with this layout with four stands, one

rolling stand can be saved compared to the conventional layout
wlth five stands. Moreover, the two roughing stands in the new
layout can be realized as cost-saving two-high stands, while the
finishing stands are four-high stands.

Additional details and advantages of the invention are
speclfied In the dependent claims and in the following
description, 1n which the specific embodiments of the invention

1llustrated in the drawings are explained in greater detail.

-— Figure 1 shows the compact installation layout of the

rolling mill for rolling aluminum in accordance with the

invention.

-— Figure 2 shows the manner in which the rolling method of

CLhe 1nvention 1s carried out in a rolling mill of the invention.

-— Flgure 3 shows the installation layvout of a conventionsal
hot-strip mill for aluminum for purposes of comparison.

Figure 1 shows the new compact hot-rolling mill lavout 1

for aluminum. Comparison with the prior-art layout 100 in
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Figure 3 1llustrates the compactness of the installation of the

—

1nvention. The installation of the invention also comprises a

furnace reglion 2 and the rolling train 3 with a roughing train 4

and a finish-rolling train 5.

A heavy cropping shear 6 and an edging stand 7 are arranged

downstream of the furnace region 2. In the illustrated

embodiment, the roughing stand 4 comprises two roughing stands

3, 9 arranged one after the other, which operate 1n reversing
tandem operation. The roughing stand 4 is followed by a flving
shear 10 for preparing the rolling stock for finish rolling.

The finish rolling is carried out in the finish-rolling train 5,

which comprises two closely arranged four-high stands 11, 12,

such that the strip 13 can be rolled in a reversing operation.

For this purpose, a first coiler 15 is located upstream of the

finish-rolling train 5, and a second coiler 14 is located

downstream of the finish-rolling train 5. A Crimming shear 16

1s located downstream of the first coiler 15.

Compared to the previously known installation, the overall

length of the installation of the invention in Figure 1 1is

significantly shorter, especially where the distance between the

end of the roughing train 4 and the first stand 11 of the

finish-rolling train 5 is concerned. The proposed installation
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is very compact, and at the same time, 1t 1s possible to produce
high coi1il weights. Compared to the conventional 1nstallation

(Figure 3), only a flying shear 10 1s additionally 1installed

between the roughing train 4 and the finish-rolling train 5.

The method 1tself 1s 1llustrated in Figure 2. To carry out
the hot-rolling operation, a hot aluminum billet 17 1is placed on
a roller table 18 and carried into the tandem roughing train 4,

where 1t 1s rolled out 1n a tandem reversing operation 1n the

a4

two roughing stands 8, 9, for example, three times back and

forth, as indicated by the arrows a and designated as rolling

step I. The tail end of the strip 1s subjected to a first

cropplng by the heavy cropplng shear 6. After a sufficient

number otf reversing operations have been carried out, the mill
bar 19 that 1s obtained can now be conveyed directly into the
finish-rolling stand 5 with the simultaneous participation of
all of the stands. Accordingly, a tandem operation takes place

’ﬁ

1n all of the stands of The roughing train and the finish-

rolling train. The mill bar 19 1s finish rolled into strip 13

by tandem rolling in stands 11, 12 of the finish-rolling train 5
(rolling step II1).
In accordance wilith another variant of the method (IIb), the

roughed product 1s rolled out in the finishing stands 11, 12 by
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tandem reversing rolling between the two coilers 14, 15. After
the first rolling operation with simultaneous participation of
the two finishiling stands 11, 12, the strip 13 1s coiled with the
second coiler 14. The tail end of the strip 1s cropped with a
flyving shear 10. The direction of rotation of the upper and
lower rolls of the stands 11, 12 1s then reversed (arrow b)), and
the strip 13 1s drawn back into the finishing stands 11, 12.
The strip 13 1s coiled by the first coiler 15 and simultaneously
uncoiled from the second coiler 14, and then the direction 1is
reversed agaln (arrow c¢). The reversing operation can be
repeated according to the desired final thickness of the strip
13.

The use of tandem rolling 1n a hot-strip mill for aluminum
makes 1t possible to achieve a significant increase 1in the
productivity and economy of compact plants that previously

operated uneconomically.
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List of Reference Numbers

hot-rolling mil1ll layout

furnace region

rolling train or hot-strip mill
roughing train

finish-rolling train

heavy croppiling shear

edglng stand

roughing stand, two-high stand
roughing stand, two-high stand

flying shear

finish-rolling stand, four-high stand
finish-rolling stand, four-high stand
strip

second coller

first coiler

trimming shear

pbi1llet, 1nitial product

roller table

mill bar, roughed product
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100 conventional hot-rolling mill layout
102 furnace region

103 rolling train

104 roughing train

105 Zinlsh-rolling train

107 edging stand

108 roughing stand

111-117 stands

113 strip

114 coller

117 aluminum billet
119 mill bar

120 furnace

121 furnace

122 cropplng shear
123 stand

124 stand

125 light cropping shear
126 Crimming shears
127 driving rolls

10
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distancés

AYTrOWS

roughing 1n tandem operation

roughing in tandem operation with all stands

reversing finish rolling 1n tandem operation between
two collers

11
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CLAIMS

1. Rolling mill (1) for hot rolling metal, especially
aluminum, with a hot-strip mill (3) comprising a roughing train
(4) and a finish-rolling train (5), wherein the roughing train
(4) i1s designed as a tandem train, in which the rolling stock 1is
rolled in tandem operation with the simultaneous participation of
at least two roughing stands (8, 9) 1nstalled one after the
other; wherein the finish-rolling train (5) comprises as a tandem
train at least two finishing stands (11, 12) 1installed one after
the other, with which the rolling stock 1s rolled in tandem
operation with the simultaneous participation of each finishing
stand (11, 12); and wherein collers (15, 14) are installed
upstream and downstream, respectively, of the finish-rolling
train (5), characterized by the fact that the roughing train (4)
operates together with the finishing train (5) as a tandem train,

wherein the rolling stock is rolled in tandem operation with the

simultaneous participation of the stands of the roughing train

and the finishing train.

2. Rolling mill 1n accordance with Claim 1, characterized

by the fact that the roughing tandem train (4) is operated in a

reversing mode.

12
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3. Rolling mill 1n accordance with Claim 1 or Claim 2,
characterized by the fact that the roughing tandem train (4)
comprises two-high stands (8, 9).

4. Rolling mill in accordance with any of Claims 1 to 3,
characterized by the fact that the finishing train (5) 1is
operated 1n a reversing mode. |

5. Rolling mill 1in accordance with any of Claims 1 to 4
with the following layout:

-- furnace region (2) for supplying heat to an initial
product before shaping,

-- heavy cropping shear (6),

-- edging stand (7),

-- two roughing stands (8, 9) installed one after the other,

which operate in tandem operation in a reversing mode,
-- a flying shear (10),
-- a first coiler (15),

-- two finishing stands (11, 12) installed one after the

other, which operate in tandem operation in a reversing mode, and

-- a second coiler (14).

6. Method for hot rolling metal, especially aluminum,
wherein the initial product, especially an aluminum billet (17),
1s roughed and then finish rolled in a hot-strip mill (3) with a
roughing train (4) and a finish-rolling train (5); wherein the

initial product is roughed in the roughing train (4) itself,

13
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which 1s equipped as a tandem train with at least two roughing
stands (8, 9) 1nstalled one after the other, 1n tandem operation
wlth simultaneous participation of each roughing stand; and
wherein the roughed rolling stock (19) 1n the finishing train
(5), which 1s equipped as a tandem train with at least two
finishing stands (11, 12) 1installed one after the other,

especially i1n a rolling mill (1) in accordance with any of Claims

1 to 5, characterized by the fact that the rolling stock is

rolled i1in the roughing train (4) together with the finishing

train (5) in tandem operation.

7. Method 1n accordance with Claim 6, characterized by
rolling out the initial product in the roughing stands (8, 9) and
running the rolled product into the finishing train (5) with
simultaneous participation of all stands of the roughing train
(4) and the finishing train (5) (step IIa).

8. Method i1n accordance with Claim 6 or Claim 7,
characterized by rolling ocut the initial product in the roughing
stands (8, 9) and subsequent reversing finish rolling in tandem
operation of the finishing train (5).

2. Method 1in accordance with Claim 8, characterized by the
following steps:

-- conveyance of a hot 1initial product (17), especially an
aluminum billet, into a tandem roughing train (4),

-- reversing roughing with the roughing stands (8, 9) in

tandem operation (step I),

14
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-- initial cropping of the roughed product (19), especially
the aluminum mill bar, by means of a heavy shear (6),

-- rolling out to a predetermined roughing thickness of the
roughed product (19),

-- cropping of the roughed product (19) with a flying shear

(10) ,

-- coiling of the strip (13) that has been run through the
finishing train (5), which operates i1n tandem operation, with a
second coiler (14), which 1s 1nstalled downstream of the

finishing train (5),

-- reversal of the direction of movement of the rolling

stands (11, 12) and drawing the strip (13) back into the
finishing train (5),

-- co1l1ling onto a coiler (15) upstream of the finishing
train (5) with simultaneous uncoiling from the second coiler
(14), and

-- carrying out the rolling step in the finishing train (5)

one or more times (step I1Ib).

15
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