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(57) Abréegée/Abstract:

The invention relates to an overload security coupling, in particular for main drivetrains on rolling stands, forming a bridge between
a toothed spindle section (1) and a spindle section (6), with an Interference fit. According to the invention, the security coupling for
axial overload may be combined with a rotational fixing against torsional overload, whereby the same Is embodied with a rotating

:':‘;‘:‘-';:;‘:': Bt N,
R A -:::; N7
> \) Q"’...

I*I ] . Prven, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 @igmr -~

| SRR RO S 2 _,\‘.s
OPIC - CIPO 191 5




CA 2547387 C 2011/05/10

anen 2 D47 387
13) C

(57) Abrege(suite)/Abstract(continued):

sliding sleeve (3), housing the spindle section (1) with Internal toothing Iin an axially-displaceable manner at one end and enclosing
the spindle section (6) with an inner sleeve (4) In the interference fit at the other end and the rear sleeve-like projection (13) thereof
generates a fixed frictional connection which gives way In case of overload with a pressure sleeve (5) and a pressure gap (14),
tensioned by pressure medium. In order to combine the security coupling of axial overload with a rotational fixing of torsional

overload, the spindle section (1) Is embodied with a fixed bearing point (2) and the spindle section (6) Is embodied with a movable
bearing point (8).
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(57) Abstract: The invention relates to an overload security coupling, in particular for main drivetrains on rolling stands, forming a
bridge between a toothed spindle section (1) and a spindle section (6), with an interference fit. According to the invention, the security
coupling for axial overload may be combined with a rotational fixing against torsional overload, whereby the same is embodied with
a rotating sliding sleeve (3), housing the spindle section (1) with internal toothing in an axially-displaceable manner at one end and
enclosing the spindle section (6) with an inner sleeve (4) in the interference fit at the other end and the rear sleeve-like projection
I~ (13) thereof generates a fixed frictional connection which gives way in case of overload with a pressure sleeve (5) and a pressure gap
) (14), tensioned by pressure medium. In order to combine the security coupling of axial overload with a rotational fixing of torsional
overload, the spindle section (1) is embodied with a fixed bearing point (2) and the spindle section (6) is embodied with a movable

bearing point (8).

) (57) Zusammenfassung: Die Erfindung betrifft eine Sicherheitskupplung gegen Uberlast, insbesondere fiir Hauptantriebsstringe
an Walzgeriisten, tiberbriickend einen mit Verzahnung ausgebildeten Spindelabschnitt 1 und einen mit Festsitz ausgebildeten Spin-

O
=

delabschnitt 6. Um die Sicherheitskupplung fiir axiale Uberlast

[Fortsetzung auf der ndichsten Seite]
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mit einer Drehsicherung fiir Uberlast durch Torsion zu kombinieren, ist diese mit einer Drehschiebehiilse 3 ausgebildet, die einen
Endes den Spindelabschnitt 1 mit Innenverzahnung axial verschiebbar aufnimmt, und anderen Endes den Spindelabschnitt 6 mit einer
Innenhiilse 4 im Festsitz umgreift, und mit ihrem riickwirtigen hiilsenférmigen Fortsatzes 13 mittels einer Druckhiilse 5 und eines
mit Druckfliissigkeit aufgespannten Druckspaltes 14 eine drehfeste im Uberlastfall nachgebende Reibschlussverbindung herstellt.
Um die Sicherheitskupplung fiir axiale Uberlast mit eine Drehsicherung fiir Uberlast durch Torsion zu kombinie-ren, ist diese dass
der Spindelabschnitt 1 mit einer Festlagerstelle 2, und der Spindelabschnitt 6 mit einer Loslagerstelle 8 ausgebildet ist.
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SECURITY COUPLING IN PARTICULAR FOR MAIN DRIVETRAINS

The

ON ROLLING STANDS

invention concerns an overload safety coupling,

especially for main drivetrains on rolling stands, which bridges

2 toothed section of the spindle and a spindle section with a

permanent seat.

In modern plate rolling stands, 1t 1s now often customary

to install a torsional safety coupling on the motor side,

outside the axially movable drive shafts, for protection agalnst

overloads caused by torqgques.

In universal-joint shafts, the safety function against

e

axial overloads caused, for example, by obligue fractures of the

roll 1s obtained by the use of a sliding piece. Such sliding

p—

pleces also serve the purpose of equalizing the lengths of the

rolls when they are being actively shifted.

In contrast to universal-jolnt shafts, flat-neck spindles

generally cannot be moved axially. In flat-neck drives, a small

amount of axial displacement 1s reallzed between the wobbler on

the roll

side and the jJjoint head. To provide for greater axial

1
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displacement of the rolls or as a safety function in the event

of a collision, 1in a few cases the joint head 1s designed with

the ability to shift on a splined shaft.

Document DE 38 11 790 Al discloses, for example, a rolling

mill drive with an articulated spindle wlith curved toothing. In

r-‘

fthe case of the axially shiftable articulated spindles arranged

between the pinion and work rolls, the spindle joint consists of
a coupling wobbler with curved toothing and a coupling sleeve

with 1nternal toothing that surrounds thilis wobbler. The

coupling sleeves are pushed onto the shaft necks of the pinion

and work roll. The articulated spindle 1s guided between the

"-

coupling sleeves by means of support elements arranged in the

g

regilon of the shaft axis and by means of axially adjustable

plungers. To compensate the axial displacement of the work roll

connected to the articulated spindle, the internal toothing of

Che coupling sleeve extends beyond the curved toothing of the
wobbler with at least a supporting length L, which corresponds
to the length of the possible axial displacement of the

articulated snafts.

Document DE 37 06 577 CZ discloses a toothed articulated

spindle for rolling mill drives with coupling wobblers that have

curved toothing and are located on the ends of the spindle

shatt, with 1nternal toothings of the connecting sleeves, which

Z
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are supported on the spindle shaft at both ends by support balls

and pressure rams, such that the internal toothings surround the

coupling wobblers, and with a circulating o1l lubrication

system, whilch 1ncludes an 01l feed ring furnished with a groove.

The 01l feed ring surrounds and 1s sealed from the spindle

shaft, on which 1t 1s rotatably supported and secured agalnst

axlal displacement. The groove 1s connected by at least one
radial bore 1n the spindle shaft to at least one longitudinal

central channel, from which the gear couplings, which are to be

1)

lubricated and cooled, can be supplied with o0i1l. The bore of

the central channel has an enlarged diameter 1n the end region

0f the spindle shaft on the roll side for receiving pressure

plungers pretensioned by disk springs. At least one oil

drainage housing supported on the spindle shaft surrounds and is

sealed from the gear coupling and the o0il feed ring. The

spindle shaft 1s supported in at least one of the coupling
wobblers 1n such a way that 1t can be axially displaced but
cannot rotate and 1s gulded 1n an axially displaceable way on an

axlally pretensioned guide bush that has the supporting balls.

The central channel 1s furnished with bores and oil lines for

circulating o1l lubrication of the frictional contact surfaces

petween the coupling wobbler that can be axially shifted

relative to the spindle shaft, the guide bush that can be
3
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axially shifted relative to the spindle shaft, the supporting
balls that can be displaced relative to the pressure ram, and

the curved toothings that can be displaced relative to the

internal toothings.

Document DE 40 28 158 Al discloses a coupling for coupling
two coaxial parts that can rotate relative to each other, which
comprises a substantially cylindrical coupling member, which 1s

intended to be mounted between the parts to be coupled and 1is

expandable both radially outwards and radially i1nwards so as to

I

exert on the parts a coupling pressure by the 1nterposition of
the coupling member. The coupling member contalns a pressure
chamber, which 1s 1Intended to be supplied with pressure fluid
for expansion of the coupling member and 1s provided with a

pressure rellief device, which 1s triggered upon relative

rotation of the aforementioned parts. The coupllng member 1is

designed 1n such a way that 1t exerts a greater coupling force

on a first of the aforementioned parts than on the other part,

and the pressure relief device 1s designed 1n such a way that it

1s activated upon relative rotation between the first part and
the coupling member but permits rotation between the other part

and the couplling member.

1\

Document DE

34 19 307 Al discloses an arrangement for a

releasable frictional connection between a gearbox input shaft,

4
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which 1s designed as a hollow shaft and 1s supported 1in spaced

bearings inside a housing, and a drive shaft which can be

inserted into the aforementioned shaft. An annular chamber of

small radial width, which 1is filled with fluid and ends before

the bearings, 1s formed 1n the gearbox input shaft. At at least

one end of the gearbox input shaft, a device that communicates

with the annular chamber 1s provided to exert pressure on the

fluld and thus to clamp the gearbox 1nput shaft on the drive

shaft.

Document EP 0 429 468 Bl discloses a torque-limilting

coupling arrangement with two coaxial coupling members, which

are nonrotatably connected with a drive shaft and a driven shaft

and engage each other by means of two opposing pressurilzed

surfaces to form a friction jJoint. The friction joint 1s
dimensioned 1n such a way that 1t slips when the torgque acting

on the coupling exceeds a predetermined value. A device 1is
provided which detects the occurrence of slip 1n the friction

Jjolnt and disengages the coupling when slip occurs. The

friction jJoint has a cylindrical part which is rigidly joined

wlith one coupling memper and supports a press-fit cylindrical
bush and which 1s rigidly joined with the other coupling member.
The coupling arrangement also has a high-pressure pump, which is

driven by the detector device 1in such a way that it delivers

5
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pressurized medium to an outlet channel when slipplng occurs 1in

the friction joint. A plurality of openings 1s formed on at
least one of the frictional contact surfaces. The openings
communicate with the outlet channel of the pump. The openings

are formed in such a way that they form a hydrostatic laver

together with the frictional surfaces when pressure medium 1S

supplied.

-

Document DE 101 12 088 Al concerns a method for building up

—

pressure 1in couplings for the nonpositive connection of two

coaxlial machine elements that are to be coupled without play —--
a first machine element on the 1nput end and a second machine

element on the output end -- with a cavity that 1i1s bounded by at

least one partly elastically deformable wall and can be filled

wlith a pressure medium. During the rotation of the coupling,

the pressure medium 1s delilvered from a corotating pressure
medium tank to the cavity by at least one delivery device
arranged in the reglon of the outer periphery of the coupling,
whereiln the drive 1s formed by an eccentric, which acts on the
delivery device directly or 1ndirectly via additional

transmission means.

Taking the prior art described above as a point of

departure, the objective of the i1nvention 1s to find a soclution,

especlally for flat-neck drives with two bearings for balancing

0
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which would make 1t possible to 1ntegrate a

the spindle,
combined system for preventing torsional and axial displacement

"erably 1n exlsting drives.

overloads, pre:
To achieve this objective 1n an overload safety coupling,

whilch

especially for main drivetralins on rolling stands,

coupling bridges a toothed section of the spindle and a spindle
a rotating-and-sliding sleeve 1s

section with a permanent seat,
which has i1nternal toothing to hold the

whereas

u—
p—

proposed, one end of
splndle section 1n a way that allows axial displacement,

By means of a

the other end has an 1nner sleeve which 1s permanently seated on

the spindle section wilith a permanent seat.
a rear sleeve—like

pressure sleeve and a fluid-pressurized gap,
fashion,

extension 1s frictionally connected in nonrotatable
These measures make

- of an overload.

the even

which yilields 1n
1t possible to comblne a mechanlism which protects against axial

overload with an antirotation device which protects against

torsional overload.
1t 1s proposed

finement of the safety coupling,

external axial

In a re:
that, to absorb the axial coupling forces,
pressure cylinders, which are deslgned to vield in the event of
overload, are preferably arranged as spacers between the spindle
sections.
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Further refinements of the invention are specified in the

dependent claims.

-

It can be provided that one of the spindle sections 1s

designed with a fixed bearing, while the other spindle section

is designed with a movable bearing.

In addition, it can be provided that, 1n the event of an

axlal overload acting on the spindle section 1n the direction

toward the side where the fixed bearing 1s 1nstalled, this
spindle section, along with the movable bearing, the
antirotation device, and the i1nternally toothed rotating—-and-
sliding sleeve, 1s able to slide over the externally toothed

pre—

part of this spindle section.

Furthermore, 1t 1s advantageous for the force which

initiates the axial displacement to be set by adjusting the

pressure 1n the cylinders. It 1s also advantageous for the

cylinders to be designed to control or damp the coupling action.

In an effective refinement, the spindle section with the
permanently connected sleeve 1s designed to slip relative to the
rotating—-and-sliding sleeve and the pressure sleeve 1in the event
of a torque overload. A shear collar, which 1s rigidly
connected to thils section, 1s also connected to a shear valve,

as a result of which the connection pretensioned by the pressure

8
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medium 1n the pressure gap 1s released. After the connection

A

1s released, rotation proceeds by way of a bearing, the
release torque having been set by adjusting the pressure at
the pressure sleeve.

In another aspect, the present invention resides in an

overload safety coupling, which bridges a first, toothed
spindle section and a second spindle sectlon, comprising: a
rotating—-and-sliding sleeve, which has internal toothing at a
first end to hold the first spindle section in a way that
allows axial displacement; an inner sleeve permanently seated
on the second spindle section, the inner sleeve belng held at

gr—

a second end of the sleeve 1n a rear sleeve-lilke extension:

and a pressure sleeve and a fluld pressurlzed gap pretensioned

to produce a nonrotatable connection between the rear sleeve-

like extension and the 1nner sleeve, which frictional

gro—

connection gives way 1n the event of an overload.

p—

Further details, features, and advantages of the

invention are described in the following explanation of the
specific embodiment, which i1s schematically 1llustrated in the
drawing.

-—- Figure 1 shows a combined torsional and axial

displacement safety coupling, especially for the mailn

drivetrains on rolling stands, which bridges a toothed spindle
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section and a spindle section with a permanent seat.

r—

The safety coupling of the invention 1s designed with a

P

rotating—and-sliding sleeve 3, one end of which has 1nternal

toothing to hold the spindle section 1 1n a way that allows
axial displacement, whereas, at the other end, it holds an

inner sleeve 4, which 1s permanently seated on the spindle

section 6, the inner sleeve 1n turn being frictionally

connected nonrotatably to the rear sleeve-llike extension 13 of

—

the rotating—-and-sliding sleeve 3 by the actilion of a pressure

sleeve 5 and a fluid-pressurized gap 14 between the rear
sleeve-like extension 13 and the pressure sleeve. This

nonrotatable frictional connection gilves way 1n the event of

an overload. To absorb the axial coupling forces, external

axlal pressure

9a
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cylinders 7, 7', which are designed to yleld in the event of

overload, are preferably provided as spacers between the spindle

sections 1 and o.

The spindle section 1 1is designed with a fixed bearing Z,
and the spindle section 6 1is designed with a movable bearing 8.
In the event of an axial overload on the spindle section ©
acting toward the side where the fixed bearing 2 1s 1nstalled,
the spindle shaft section 6, along with the movable bearing 8,
the antirotation device 4, 5, and the i1nternally toothed

rotating-and-sliding sleeve 3, 1s able to slide over the

externally toothed part of the spindle section 1. The
initiating force of this axial dlsplacement can be set by
adjusting the pressure 1n the cylinders 7, 7'. The cylinders 7,
/7' can thus be used to control or damp the couplling action.

p———

In the event of a torque overload, the section ©6 with the

permanently seated sleeve 4 slips relative to the rotating-and-

sliding sleeve 3 and the pressure sleeve 5, and a shear collar

H

10, permanently connected to the section 6, shears off the head

of the shear wvalve 11, so that the connection pretensioned by
the pressure medium 1n the pressure gap 14 1s released, and

after the release, rotation occurs via the bearing 12, the

1nitiating torgue having been set by adjustment of the pressure

at the pressure sleeve.

10
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B

the 1nvention can

The operation of the safety coupling of

be described as follows:
The spindle section 1 with the external toothing 1s axilally

and radially supported by the fixed bearing 2. It transmits the

necessary torque to the roll by way of a positive connection

with the rotating-and-sliding sleeve 3. There 1s a frictional

connection between the untoothed end of the rotating-and-sliding
sleeve 3 and the pressure sleeve 5 of the antirotation device.

This frictional connection 1s maintalned by a pressure medium

present in a gap of the pressure sleeve 5. The inner sleeve 4

1s permanently seated on the spindle section 6. The axla.

mobility of the toothing between shaft section 1 and the

rotating—and-sliding sleeve 3 1s limlted by at least one

cylinder /7, 77.

In the event, for example, of an obligue fracture 1n the

roll, 1n order to protect the balance of the spindle, the pins

of the jolnts on the motor side, the axial bearings of the

o

intermediate shaft and of the submotor, and possibly other,

indilrectly affected prarts from damage and to protect the motors
from axial displacement when axlal overload occurs on the

spindle section 6 acting 1n the direction toward the side where
the fixed bearing 2 1s 1nstalled, this spindle section 6, along

with the movable bearing 8, the antilirotation device 4, 5, 10,

11
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11, 12, and the internally toothed rotating-and-sliding sleeve

e

3, is able to slide over the externally toothed part of the

spindle section 1. The sliding distance 1s limlted by the

distance, which can be predetermined, between the two faclng

ends of the spindle sections. The i1nitilating force of the axilal

—

displacement is set by adjusting the pressure 1n the cylinders
7, 7'. When a maximum pressure 15 exceeded, the cylinders

collapse and allow the one spindle section to slide over the

-

other. The cylinders 7, 7' also provide the possibility of

active control or damping. The movable bearing point 8 slides

along the plates ©

When a torque overload occurs, the spindle section 6 with

the permanently seated sleeve 4 slips relative to the rotating-

and-sliding sleeve 3 and the pressure sleeve 5. In the process,

the shear collar 10, which 1s permanently connected to the

spindle section 6, shears off the head of the shear wvalve 11, so

that the connection pretensioned by the pressure medium 1s

released. After the release, rotation occurs by way of the
bearing 12. The 1nitiating torque 1s set by adjusting the

pressure 1n the pressure sleeve.

12
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Claims:

1. Overload safety coupling, which bridges a first,
toothed spindle section (1) and a second spindle section (6),
comprilising:

a rotating—-and-sliding sleeve (3), which has internal

toothing at a first end to hold the first spindle section (1)

in a way that allows axial displacement;

an inner sleeve (4) permanently seated on the second

spindle section (6), the inner sleeve (4) belng held at a

i

second end of the sleeve (3) 1n a rear sleeve-like extension

(13); and

a pressure sleeve (9) and a fluid pressurized gap (14)

pretensioned to produce a nonrotatable connection between the

rear sleeve-like extension (13) and the inner sleeve (4),
which frictional connection gives way 1n the event of an

overload.

2 . Safety coupling according to claim 1, whereln, to
absorb the axial coupling forces, external axial pressure

cylinders (7, 7') are preferably provided as spacers between

the spindle sections (1 and 6).

13

T ze e VR Wi 2T R St N R A P 2 T T 0



CA 02547387 2010-10-28

3. Safety coupling according to claim 1, wherein the
first spindle section (1) 1is designed with a fixed bearing

(2), whereas the second spindle section (6) 1s designed with

a movable bearing (8).

4. Safety coupling according to claim 2, wherein the

initiating force of the axial displacement can be set by

adjusting the pressure 1in the cylinders (7, 7').

5. Safety coupling according to claim 2, whereln the
cylinders (7, 7') are designed to control or damp the

coupling action.

6. Safety coupling according to claim 3, wherein, in

the event of an axial overlcocad on the second spindle section

(6) acting in the direction toward the side where the fixed
bearing (2) is installed, the second spindle section (0),
along with the movable bearing (8), the nonrotatable

connection (4, 5, 10, 11, 12), and the i1nternally toothed

rotating-and-sliding sleeve (3), 1s able to slide over an

externally toothed part of the first spindle section (1).

14
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7. Safety coupling according to claim 1, wherein, in

the event of a torque overload, the second spindle section

(6) with the permanently connected sleeve (4) 1s designed to

slip relative to the rotating-and-sliding sleeve (3) and the

pressure sleeve (5), and a shear collar (10), which 1is
permanently connected to the second spindle section (6), 1s
also in contact with a shear valve (11), so that the
connection pretensioned by the pressure medium 1n the
pressure gap (1l4) is released when the shear collar (10)

ol
—

shears off the shear wvalve (11).

8 . Safety coupling according to claim 1, wherein the
pressure sleeve (5) 1s rotatably supported on the 1inner

sleeve (4) by a bearing (12).

9. Safety coupling according to claim 1, whereiln a
predetermined initiating torque can be set by adjusting the

pressure at the pressure sleeve (J).

15
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