EP O 164 265 A2

Europaisches Patentamt
o, European Patent Office

Office européen des brevets

@ Publication number:

EUROPEAN PATENT APPLICATION

Application number: 85303980.8

® intc:B21B 1/02

0164 265
A2

@ Date of filing: 05.06.85

&) Priority: 08.06.84 GB 8414500

@ Date of publication of application: 11.12.85
Bulletin 85/50

@ Designated Contracting States: BE DE FR GB NL.

Applicant: DAVY McKEE (SHEFFIELD) LIMITED, Prince
of Wales Road, Sheffield S9 4EX Yorkshire (GB)

Inventor: Lawson, Kenneth Thomas, 14, Cliffe Lane,
Hathersage Nr. Sheffield Yorkshire (GB)

Representative: Kirk, Geoffrey Thomas et al,
BATCHELLOR, KIRK & EYLES 2 Pear Tree Court
Farringdon Road, London EC1R 0DS (GB)

@

@ In a method of hot rolling a metal slab in order to in-
crease its width, a pair of opposite faces of the slab are hot
rolled to produce a groove in each of the faces but the lateral
edges of the faces are not rolled and, thereafter, the siab is
passed between a pair of cylindrical rolls in order to reduce

Method of rolling metal slab.

the slab to uniform thickness. Preferably, an additional step

isincluded in which the initially formed grooves are widened
by additional roiling before the thickness of the slab is re-

duced to a uniform value.
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METHOD OF ROLLING METAL SLAB

The present invention relates to a method of
rolling metal slab in order to increase the width
thereof.

It is known, from pages 99 and 100 of the
book "Roll Pass Design" by B. Orr, to roll a 6 inch
square bloom to a 10 inch wide flat by close-pass
rolling. This is brought abqut by hot rolling both of
a pair of opposite faces of the bloom to provide 1light
reduction at the lateral edges of the two faces but a
considerably greater reduction over the central part of
each face. This brings about an increase in the width
of the bloom andﬂthe formation of a groove in each
face. 1In a second stage, the bloom is again hot rolled
in order to widen the grooves in the opposite faces
but, again, with a reduction at the outer edges of the
two faces of the bloom. This stage also increases the
width of the bloom and, finally, the bloom is rolled
successively between pairs of cylindrical rolls in
order to produce a flat of substantially uniform
thickness. It will be appreciated, therefore, that,
although initially a considerable reduction takes place
over the central part of each of the two faces of the
bloom, there is also a light reduction at the edges of

the two faces.
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Accordiﬁg to the present invention, a method
of increasing the width of a metal slab comprises the
steﬁs of hot rolling a part, but not the lateral edges,
of a pair 0f<§pposite faces of the slab to form a
groove in each of the faces and to increase the width
of the slab; and to hot roll the slab including the
said lateral edges of said faces to reduce the slab to
substantially uniform thickness.

| It will be seen, therefore, that, initially,
in accofdahcé»with the present invention, the lateral
edges of the pair of opposite faces of the slab are not
rolied while the grooves are formed in the slab and it
is only subsequently that the lateral edges of the
faces ére rolled in order to reduce the slab to
substantially uniform thickness.

The édvantage of this method is that the
rolls which are required  to produce the grooves do not
have a surfaée which engages with the full width of the
slab and the dépth of the grooves so formed can be
varied. vThe:amount of increase in slab width depends
upon the de?th of groove formed in the slab and this is
determined by the distance set between the mill rolls.
Thus, by adjuéﬁing the roll gap and, hence, the depth
of the groove, th¢ required final width of the slab can
be achieved.

In accordance with a preferred embodiment of
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the invention, a method of increasing the width of a
metal slab comprises the steps of hot rolling a part,
but not the lateral edges, of a pair of opposite faces
of the slab to form a groove in each of the faces and
to increase the width of the slab; hot rolling said
pair of opposite faces of the slab, but not the lateral
edges thereof, to widen the groove in each of the faces
and to increase the width of the slab; and hot rolling
the slab, including the said .lateral edges of the
faces, to reduce the slab to substantially uniform
thickness.

Again, the rolls which are employed to widen
the grooves do not have a surface which engages with
the full width of the slab.

In order that the invention may be more
readily understood, it will now be described, by way of
example only, with reference to the accompanying
drawing which shows the cross-section of a metal
workpiece following a succession of rolling operations.

A metal slab, conveniently formed by a
continuous casting operation, is of generally
rectangular cross-section aﬁd has a pair of opposite
faces 1, 3. The slab is heated to rolling temperature
and is passed between a pair of rolls in a rolling mill
which act on the opposite faces 1, 3 of the slab but

the rolls only engage with a central portion of each
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face and the lateral edges 5, 7 of each face are not in
engagemeht»i‘vith the rolls. This causes the slab to
widen and for a groove' 9 to be formed in each of the
pair of opposite faces, This slab, given the reference
11, may then be hot rolled between a pair of
conventional horizontal cylindrical mill rolls which

reduce the thickness of the slab and, at the same time,

increase its width. Such a slab is indicated by

reference 15.

In a preferred arrangement, however, the
grooves 2 are widened by a second rolling action before
the slab is passed between the cylindrical rolls. To
this end, the slab 11 is hot rolled between a pair of
rolls which ére shaped to widen the grooves 9, to form
grooves 10,Lﬁithout the rolls engaging with the lateral
edges 5, 7 of the faces of the slab. This slab with
the widened gmove is irfdicated by reference 13. This
slab 13 is then passéd between the pair of cylindrical
rolls which engage with the entire width of the pair of
opposite faces to produce a slab 16. It is convenient
for the mill stands having the rolls for producing the
grooves 9 and the grooves 1(5, respectively, to be
arranged in tandem with the pair of cylindrical rolls
so that the 'iriitial grooves 9 are first formed, then
the wider gfoov’es 10 are formed, and then the thickness

of the strip is reduced and made uniform during one
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pass of the slab through the mill stands.

It may be that the sides or outside edges 17
of the slab are rather irregular and so the slab 15, 16
can be passed between a pair of vertical edger rolls
which will "square-up" the edges 17 and, ih doing so,
will cause a slight reduction in the width of the slab.
Reference 19 shows the slab after it has been passed
through a pair of edger rolls. 1In fact, a slab may be
widened considerably by the formation of one or more
grooves and the subsequent rolling between a pair of
cylindrical rolls with the final width of the slab
veing determined by the separation of the edger rolls.
As an alternative, the ouside edges can be squared up
by a pair of edger rolls after the grooves have been
formed but before the slab is rolled between the pair
of cylindrical rolls to reduce it to the required
thickness.

A conventional rougher mill may be used to
produce the slab 15 of reduced thickness.

When the grooves are produced, and
subsequently widened, it is convenient for the rolls to
act on not more than 70% of the width of the two faces
when the grooves are initially formed and, during the
second rolling step, for the rolls not to act on more
than 90% of the width of the faces of the slab as the

grooves are widened.
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Claims:

1. A method of increasing the width of a metal
slab comprising the steps of hot rolling a part, but
not the lateral edges (5, 7), of a pair of opposite
faces (1, 3) of the slab to form a groove (9) in each »
of the faces and to increase the width of the slab;
and to hot roll»the slab including the said lateral
edges (5, 7) of said faces to reduce the slab to

substantially uniform thickness.

2. . A method of increasing the width of a metal
slab comprising the steps of hot rolling a part, but
not the lateral edges (5, 7), of a pair of opposite
faces (1, 3) of the slab to form a groove (9) in each
of the faces and to increase the width of the slab;

hot rolling said pair of opposite faces (1, 3) of the
slab, but nof the lateral edges thereof, to widen the
groove (10) in each of the faces and to increase the
width of the slab; and hot roliing the slab, including
the said lateral edges (5, 7) of the faces, to reduce

the siab to substantially uniform thickness.

3. A method as claimed in claim 1 or 2, in which
the grooves are formed centrally of the faces of the

slab.
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4, A method as claimed in claim 2, wherein, for
the first step of the method, the rolls act on not more
than 70% of the width of the two faces of the slab and,
during the second step of the method, the rolls act on
not more than 90% of the width of the two faces of the

slab.

5. A method as claimed in any preceding claim,
in which the roll gap and, hence, the depth of groove
formed is adjusted in order to obtain the required

change in slab width.

6. A method as claimed in any preceding claim,

in which, subsequent to the hot rolling of the slab

including the said lateral edges of the faces, the
edges of the slab are engaged by a pair of vertical

edger rolls.

7. A method as claimed in any of the claims 1 to
5, in which, subsequent to forming grooves in the slab,
the edges of the slab are engaged by a pair of vertical
edger rolls before the slab is finally rolled to

uniform thickness.
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