Office de la Proprieté
Intellectuelle
du Canada

Un organisme
d'Industrie Canada

Canadian
Intellectual Property
Office

An agency of
Industry Canada

CA 2542111 C 2011/09/06

(11)(21) 2 542 111

(12 BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de déepot PCT/PCT Filing Date: 2004/10/22

(87) Date publication PCT/PCT Publication Date: 2005/07/07
(45) Date de délivrance/lssue Date: 2011/09/06

(85) Entree phase nationale/National Entry: 2006/04/07

51) Cl.Int./Int.Cl. 52756 37/02(2006.01)

(72) Inventeurs/Inventors:
MUENKER, JOCHEN, DE;

LANGE

R, HEN

DRIK,

W

=NDT, STEFAN, DE

DE:

(86) N° demande PCT/PCT Application No.: E

2 2004/011972

(87) N° publication PCT/PCT Publication No.: 2005/061138

(73) Proprietaire/Owner:
SMS SIEMAG AKTIENGES

=LLSCHAFT, DE

ERT LLP

(30) Prionte/Priority: 2003/11/27 (D

=103 55 977.9)

(74) Agent: RICHES, MCKENZIE & HERB

(54) Titre :
(54) Title:

(57) Abréegée/Abstract:

MONTANT EN PLUSIEURS PARTIES POUR CAGE REFOULEUSE DE LAMINOIR
MULTI-PART ROLL STAND FOR EDGERS IN ROLLING MILLS

s

4___..,6

1
Bl

— Gl

i‘d\
l]t

T /
Fam
L?J-;,‘

i

-__
S

1b

3

5

Bs

/

Disclosed Is a roll stand for edgers In rolling mills. Said roll stand is embodied In several pieces, comprising two crossheads (1a, 1b)
and four longitudinal bars (4a, 4b) as main components (1) as well as one respective common cruciform (/) junction point (3) for
the crosshead (1a, 1b) and the longitudinal bars (4a, 4b), which Is located at the ends (6) of the longitudinal bars. Pretensioned
through bolts (5) that act as a joint are used at least at the top ends (6) of the longitudinal bars.
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\ (57) Abstract: Disclosed is a roll stand for edgers in rolling mills. Said roll stand is embodied in several pieces, comprising two
— crossheads (la, 1b) and four longitudinal bars (4a, 4b) as main components (1) as well as one respective common cruciform (7)

R junction point (3) for the crosshead (1a, 1b) and the longitudinal bars (4a, 4b), which is located at the ends (6) of the longitudinal

bars. Pretensioned through bolts (5) that act as a joint are used at least at the top ends (6) of the longitudinal bars.

00

e\ (57) Zusammenfassung: Ein Walzenstdnder fiir Stauchgeriiste in Walzwerken ist mehrteilig mit den Hauptkomponenten (1) aus
zweil Querhduptern (1a, 1b) und vier Langsholmen (4a, 4b) ausgefiihrt und weist an den Langsholm-Enden (6) jeweils eine gemein-
same Verbindungsstelle (3) fiir das Querhaupt (1a, 1b) und die Langsholme (4a, 4b) in einer Kreuzform (7) auf, wobei zumindest an
den oberen Langsholm-Enden (6) vorgespannte, als Gelenk wirkende Durchgangsschrauben (5) verwendet sind.
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MULTI-PART ROLL STAND FOR EDGERS IN ROLLING MILLS

The 1nventlion concerns a multipart mill housing for edging

F

stands 1n rolling mills, which consists of main components, such

as crossneads and longitudinal beams, which are joined by bolts.

M11ll housings for edgling stands are usually cast

constructions for holding the assemblies necessary for the

edglng process, such as assemblies for adjusting, assemblies for

balancing, sets of edging rolls, gearing, motor, and the like.
Iwo-part cast constructions are known, in which the mill

——
—

housing has a horizontal line of separation, and the two halves

are jolned wilth positive locking, e.g., by means of a shrink
ring.
All cast variants have the disadvantage that large cast

parts must be produced with a correspondingly great degree of

difficulty and corresponding casting risk. Another dlisadvantage

1s that due to the high part weights, increased requirements
must be placed on the production machines to be used.
Accordingly, the choice of foundries and machining works is

1
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restricted, and this additionally results 1n commercial

restrictions.

The type referred to at the beginning, which has also been

realized 1n practice, 1s a multipart mill housing that has two
crossheads and four longitudinal beams, which are joined by
polts.

The objective of the invention 1s to improve multipart
edglng stands 1n such a way that greater consideration is given
to the area reduction of the housing window, the operating load,
and the 1mpact force (horizontal maximum force, under which the

rolling stock 1s guided against the closed rolls of a vertical

stand) .

In accordance with the 1nvention, this objective is
achlieved 1n a multipart embodiment of the main components, which
consists of the two crossheads and the four longitudinal beams,
by providing a common jolnt with a cruciform structure for the
crosshead and the longitudinal beam at each of the upper and
lower ends of the longitudinal beams, wherelin prestressed
through-bolts that act as joints are used at least at the upper
ends of the longitudinal beams. These prestressed through-bolts

ﬁ

guarantee a permanently secure connection by virtue of high

prestressing. In this way, on the one hand, the bolt additional
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force remalns low relative to the prestressing force, and, on
the other hand, the pulling apart or expansion of lines of
separation 1s avolded. The joilnt-like connection by
prestressing also results 1n less area reduction of the housing
window under load compared to a comparable edging stand with

only two parts.

In addition, due to the special cruciform structure at the
ends of the longitudinal beams, the stress level and the
diffusion of stress 1n the longitudinal beams and/or the
crosshead are optimized. These statements have been borne out
by models based on the finite-element method. In addition, it
18 possible to find an optimum for the bolt prestressing, with

which the design-related hole i1in the crosshead for holding the

adjusting device for the tool 1s not significantly deformed in

conformity with narrow predetermined tolerances.

In accordance with a refinement of the invention, each
crosshead 1s realized as a single plece and can be mounted on a
bottom plate.

It 18 also advantadgeous for the crossheads to form an
assembly by positive locking with the longitudinal beams and

wlith the prestressed through-bolts.
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In addition, the production of the mill housing 1is

fected 1f at least the crossheads and the

| —

favorably at
longitudinal beams are made of cast materials.
Furthermore, the statics of the system are improved if the

through-bolts are arranged in pairs symmetrically to the center

plane.

f~

Further i1mprovement 1s achieved i1if, in addition to the

through-bolts, screw bolts are arranged in pairs symmetrically

wlth respect to the center plane.

In accordance with another refinement of the invention, the
longitudinal beams are mounted in each crosshead by the
cruciform structure, the through-bolts, and the screw bolts.

The screw bolts can be screwed 1nto threaded blind holes in the

crosshead and can be arranged towards the outside of the mill

=

housing.

The connections between the crosshead and longitudinal
beams are preferably designed in such a way that the crosshead
1s provided with a cruciform pocket, which is engaged by an
inner key form and an outer key form. The projections of the
crucliform legs of the longitudinal beams contain holes for
receilving the through-bolts and/or the screw bolts. The

dimensions of the key forms depend on the design necessities of
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the crosshead, and the size of the key forms 1s designed to

allow the prestressed through-bolts to be passed through two

longitudinal beams past the components 1nstalled 1in the

crosshead.

The outer cruciform leg or the 1nner cruciform leg each

forms a slot form or a key form, which fit into each other when
they lie opposite each other. This slot form and the key form

are 1nserted into the matching cruciform pocket of the

crosshead. The cruciform pocket of the crosshead has a
corresponding slot form and key form, and this results in a
poslitive-locklng connection between the crosshead and

longitudinal beams.

The cross-sectional contour of the longitudinal beam

transverse to the crucilform legs 1n slot form or key form or to
the pocket 1n the crosshead depends on the actual loads of the

cdging stand wlth respect to the operating force and the impact

force and 1is variliably dimensioned over the length of the
longitudinal beam. The cross section essentially follows the
shape of a beam of the same load.

In accordance with other features, the cross-sectional
transitions 1in the crosshead and/or in the longitudinal beams

are provided with radii of suitably matched size according to
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the operating force and impact force. This ensures uniform

r—

diffusion of stress.

P

The cruciform pockets of the crosshead and the cruciform key

F

forms of each end of a longitudinal beam are provided with chamfers.

The chamfers can be filled in with sealants, e.g., silicone. This

prevents the penetration of dirt, water, and other foreilgn

substances.

In accordance with another refinement of the invention, not only

the through-bolts but also the screw bolts are designed as necked-down

bolts and, like the through-bolts, have a heating hole, threaded ends

and centering shoulders to facilitate assembly. All of the through-

bolts and screw bolts are provided with a relatively long threaded end,

which allows tractive controlled tightening with suitable prestressing

tools, so that reliable control of the prestressing force 1s ensured.

The design described above can be modified by separating the

crosshead into a crosshead upper part and a crosshead lower part and

g

joining the upper part and lower part by means of a shrink ring, a

flange jolnt or a connector.

Accordingly, 1n one agpect, the present invention resides 1n a

miltipart mill housing for edging stands in rolling mills, which

includes main components 1, comprising crossheads la, lb and four

longitudinal beams 4a, 4b, which are joined by bolts, wherein in a

multipart embodiment of the main components 1, a common jolnt 3 with a
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cruciform structure 7 i1is provided for the crossheads la, 1lb and the

longitudinal beams 4a, 4b at each o

r—

- the upper and lower ends 6 of the

longitudinal beams 4a, 4b, wherein prestressed through-bolts 5 that

act as joilnts are used at least at the upper ends 6 of the

g

longitudinal beams, and wherein each of crossheads la, 1b is provided

with a cruciform pocket 12, which is engaged by an inner cruciform key

form 19a and an outer cruciform key form 19b.

BR

Specific embodiments o:

IEF DESCRI

P

Pl

ION OF TI

15 DRWI

NGS

- the 1nvention are illustrated in the

drawlings and are explained in greater detail below.

6a
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-— Figure 1 shows a front elevation of the mill housing.
-— Filigure 2 shows a perspective view of the crosshead.
-— Figure 3 shows a perspective view of an 1ndividual

longitudinal beam.

-—- Figure 4 shows a section B-B in the upper part 1n a
front plane and a section C-C 1in the lower part in a rear plane.

-- Figure 5A shows a vliew of the cruciform structure in the

crosshead.

-— Figure OB shows a side view corresponding to Figure 5A.

-— Figure © shows a partial section through the end of a
longitudinal beam.

-— Filgure 7 shows a top view of the cruciform structure in
the longitudinal beam 1n direction “A” (Figure 6).

-—- Figure 8 shows a view of a through-bolt.

-— Figure 9 shows a view of a screw bolt.

In accordance with Figure 1, the main components 1 consist
of two crossheads la and 1lb and four longitudinal beams 4a and
4. Jolnts 3 with covering parts 3a are formed at each
transition to a crosshead la, 1b.

In the o-part embodiment illustrated here, in which the

maln components 1 consist of two crossheads la, 1b and four

longitudinal beams 4a, 4b, a cruciform structure 7 that consists
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of cruciform legs 11 or key forms 19 1s formed at eacnh end 6 of
4 longitudinal beam.

The Joint between the crosshead 1la, 1b and the longitudinal
beams 4a, 4b, each of which 1s supported on a bottom plate (not

shown) below a crosshead base 8, 1s produced by through-bolts 5,

which are prestressed and thus form a transverse jolnt that can

expand 1n the materlial 1n the axial direction. The end 6 of the
longltudinal beam 1s connected via the cruciform structure 7
wlth the crossheads la, 1b by means of screw bolts 10.

Tools, such as pairs of edging rolls or press blocks and
Che like, can be 1installed in the center plane 9.

A mill housing of thils type 1s used for lateral edging,

1.e., for reducing the width, of steel slabs with thicknesses of

150-300 mm at an input temperature of about 1,150°C or higher

and at rates of 1.5-6 m/s or aluminum slabs up to 600 mm in

thickness at an input temperature of about 540°C or higher.
The following features are clearly shown in the crosshead

la, 1b 1n Figure 2: a cruciform pocket 12, cross-sectional

transitions:- Z2a, and an inner siot form 13a and outer slot form
13b.

Another main component 1 1s the longitudinal beam la, 1b

illustrated 1n Figure 3. The ends 6 of the longitudinal beam 4a
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has key forms 19 arranged 1n the cruciform structure 7 with

outer cruciform legs 13, 1nner slot forms 13a, outer slot forms
13b, and cruciform legs 11, which are provided with cross-

sectional transitions 2Z2b and hcocles 18 1n the longitudinal beam

da, 4b.

The crossheads la, 1b are mounted on the bottom plate below
the crosshead base 8, and the joints 3 are produced as follows

wlith the cruciform structure 7 in accordance with Figures 4, BA

and b5B:

The through-bolts 5 (Figure 4, upper part) join each
crosshead la, 1b with the longitudinal beams 4a and 4b.
The screw pbolts 10 (Figure 4, lower part) 7joln each

crosshead 1la, 1lb with the longitudinal beams 4a, 4b and are each

screwed into a threaded blind hole of the crosshead la, 1b.

The crosshead la, lb (Figures 5A and 5B) forms an assembly
by positive locking with the longitudinal beams 4a, 4b together
wlith the through-bolts 5 and the screw bolts 10. The through-
bolts 5 and the screw bolts 10 are arranged in pailrs

symmetrically to the center plane 9.

The crosshead la, 1b 1s provided with a pocket 12 and an

outer cruciform leg 11, which form the cruciform structure 7 and

1interact with i1nner key forms 19a, outer key forms 19b of the



CA 02542111 2006-04-07

longltudinal beam 4a, 4b (or pockets 12 of the crosshead la, 1b)
and form the positive-locking connection. The cruciform inner
(Or outer) key form 19a and an outer (or inner) key form 18b are
arranged for this purpose.

Cruciform pockets 12 can also be provided only in the
crosshead la, 1b. These crucliform pockets 12 are engaged by
cruciform key forms 19a, 19b of the longitudinal beams 4a, 4b.

Chamfers 14 are chamfered or beveled on the cruciform

pockets 12 with cruciform legs 11, which have adjoining slot

forms lla (Figure 5B) or key forms 19%a, 19b. The chamfers 14

can be filled 1n with sealants, e.g., silicone, to prevent the

penetration of dirt and/or water or other foreign substances.
T'he screw pbolts 10 can be designed as necked-down bolts

that same as the through-bolts 5 (Figures 8 and 9) and have

heating holes 15, two threaded ends 16 and a centering shoulder

1/ and pass through the holes 18.

Alternatively, the crosshead la, 1b is separated into a
crosshead upper part 1lc and a crosshead lower part 1d (Figure
4}, and the upper part lc and lower part 1d are joined by means

of a shrink ring, a flange joint or a connector (not shown).

10
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List of Reference Numbers

maln component

crosshead

crosshead

crosshead upper part

crosshead lower part

cross—-sectional transition in the crosshead
cross—-sectional transition 1n the longitudinal beam
joint

covering parts

longitudinal beam

longitudinal beam

prestressed through-bolt

end of a longitudinal beam

crucliform structure

crosshead base

centexr plane

screw bolt

cruclform leg

11



11la

12

13a

130

14

1o

16

17

13

19

19a

19b

slot form
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(cruciform) pocket 1in the crosshead

outer cruciform leg

inner slot form

outer slot form

chamfer

heating hole
threaded end
centering shoulder
hole

key form

1nner key form

outer key form

12
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We claim:

1. Multipart mill housing for edging stands in rolling mills,
which includes main components (1), comprising crossheads (la,

1b) and four longitudinal beams (4a, 4b), which are joined by

gr—

- the maln components

bolts, wherein in a multipart embodiment o:

(1), a common joint (3) with a cruciform structure (7) 1s

provided for the crossheads (la, 1lb) and the longitudinal beams

pr—e pr—
P

(4a, 4b) at each of the upper and lower ends (6) of the

longitudinal beams (4a, 4b), whereilin prestressed through-bolts

(5) that act as joints are used at least at the upper ends (6)

#

of the longitudinal beams, and wherein each of crossheads (1la,

1b) 1is provided with a cruciform pocket (12), which 1s engaged

by an inner cruciform key form (19a) and an outer cruciform key

form (19b) .

2. Mill housing in accordance with Claim 1, wherein each

crosshead (la, 1lb) is realized as a single piece and has a

crosshead base (8) for mounting the crosshead on a bottom plate.

3. Mill housing in accordance with Claim 1 or Claim 2, wherein

| -

the crossheads (la, 1lb) form an assembly by positive locking

with the longitudinal beams (4a, 4b) and with the prestressed

through-bolts (5).

4 . Mill housing 1in accordance with any one of Claims 1 to 3,

wherein at least the crossheads (la, 1lb) and the longitudinal

beams (4a, 4b) are made of cast materials.

r—

5. Mill housing in accordance with any one of Claims 1 to 4,

wherein the through-bolts (5) are arranged 1n pairs

symmetrically to a center plane (9).

13
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6 . Mill housing in accordance with Claim 5, whereilin 1in

addition to the through-bolts (5), screw bolts (10) are arranged

in palrs symmetrically to a center plane (9).

7 . Mill housing in accordance with any one of Claims 1 to 6,

wherein the longitudinal beams (4a, 4b) are mounted in each

crosshead (la, 1lb) by the cruciform structure (7), the through-

bolts (5), and screw bolts (10).

8 . Mill housing in accordance with any one of Claims 1 to 7,

)

wherein crogs-gectional transitions (2a; 2b) in at least one of

the crossheads (la, 1lb) and the longitudinal beams (4a, 4b) are

P

provided with radii of suitably matched size according to the

operating force and impact force.

0. Mill housing 1n accordance with any one of Claims 1 to 8,

wherein the cruciform pockets (12) of the crossheads (la, 1b)

P

and the cruciform key forms (19) of each end (6) of at least one

#

of said longitudinal beams are provided with chamfers (14).

10. Mill housing 1n accordance with Claim 6 or Claim 7, wherein

both of the through-bolts (5) and the screw bolts (10) are

designed as necked-down bolts and, have a heating hole (15),

threaded ends (16) and centering shoulders (17) to facilitate

assembly.

11. Mill housing 1in accordance with any one of Claims 1 to 10,

wherein each of crosshead (la 1lb) 1s separated into a crosshead

upper part (lc) and a crosshead lower part (1d), and the upper

g

part (lc) and lower part (1d) are joined by means of a shrink

ring, a flange joint, or a connector.

14
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