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O@ ROLL STAND OF ROLLING MILL.

Q

q.@ The rolf stand of a rolling mill comprises frames are mounted the hydraulic cylinders (7, 8) of a
(1), in which are mounted pillows (2, 4) of the upper counterbalancing device, whose rods (9, 10) co-

Q. and the lower driving roller (3, 5) together with their operate with the pillows (2) of the upper driving roller

L bearing assemblies (11), the pillows (4) of the lower (3). The rods (10) of the hydraulic cylinders (8)
driving roller (5) being provided on both sides of the located on one side of the vertical axis (6) of the
vertical axis (6) of the stand with hollows in which stand have a total cross-sectional area which is 1.05
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- 3.00 times larger than that of the rods (9) of the
hydraulic cylinders (7) located on the other side of
the vertical axis (6) of the stand.
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WORKING STAND OF ROLLING MILL

FTield of the Art

The present invention relates to rolling practice
and, more specifically, to the working stand of a rolling
mill.

Prior Axt

At present, the side clearances existing between the
roll chocks and the stand housings are the reason for a
rather low quality of rolled stock and service life of
the bearing assemblies of the work rolls. When the rolled
metal is bitten by the rolls, said rolls are apt to move
longitudinally in the zone of said clearances, These move-
ments impose heavy impact loads on the bearing assemblies
of the rolls which causes their ultimate failure.

Besides, these movements redistribute the rolling
torques on the rolls and result in their uneven loadlng.
As a consequence, the unsteady .processes of rolllng (bit-
ing of the strip by the rolls, discharge of the strip
from the stand, changes in the stand-to-stand tension of
the strip, etc.) produce vertical and horizontal vibrat-
ijons of the rolls, said vibrations being of different
frequencies and out of phase with each other, All this
causes unstable biting of the strip by the rolls which
jnereases the probability of its jamming in the rolls
and breakdown of the rolling mill. Besides, such a pro-
cess brings about thickness variations of the strip
which impairs its quality.

Known in the prior art is the werking stand of a
rolling mill (A.I.Tselikov et al. "Machines and Mechan-
isms of Metallurgical Plants", M., 1981, Vol.3, Metallur-
giya, p.197, Fig. 1V-37), -comprising housings accommodat-
ing the. chocks of the upper and lower back-up rolls
whose openings hold the chocks of the work rolls with
their bearing assemblies, the chocks of the lower work
roll having cavities on either side of the vertical axis
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of the stand, said cavities accommodating the hydraulie
cylinders of the counterbalancing device, the rods of
gsaid cylinders interacting with the chocks of the upper
work roll.

5 Installation of the work roll chocks in the openings
of the back-up roll chocks reduces the longitudinal move-
ments of the work rolls with chocks and the impact loads
on the bearing assemblies of said work rolls.

However, this fails to eliminate completely the

10 clearances so that the longitudinal movements of the rolls
continue to exigt which results in unstable bhiting of the
strip and, in the further process of rolling, in thick-
ness variations of the rolled strips which impairs the
quality of the rolled stock.

15 Besides, the impact loads on the bearing assemblies
are also retained, thus curtailing the service life of
said assemblies.

Also known in the prior art is the working stand of
a rolling mill (A.I.Tselikov et al. "Machines and Mechan-

20 isms of Metallurgical Plants". M., 1981, Vol.3, Metallur-
giya, p.259, Fig. IV-84), comprising housings accommodat-
ing the chocks of the upper and lower back-up rolls whose
openings hold the chocks of the work rolls with their
bearing assemblies. The chocks of the lower work roll

25 have cavities on either side of the vertical axis, said
cavities accommodating the cylinders of the counterbalanc-
ing device whose rods interact with the chocks of the up-
per work roll,

Installed in the chock lugs of the lower back-up

30 roll are hydraulic cylinders for thrusting outward the
back-up roll chocks in the housing. The hydraulic cylin-
ders mounted between the back-up roll chocks serve for
bending the work rolls.

There are gside clearances between the work roll

35 chocks and the lugs of the back-up roll chocks and bet-
ween the latter and the housings. These clearances cause

mutual longitudinal movements of the upper and lower work
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. and back-up rolls which, in turn, brings about unstable

biting of the rolled strip and, in the course of further
rolling, longitudinal thickness variations of the rolled
strips. These thickness variations reduce considerably
the quality of the rolled stock,

Besides, the longitudinal movements of the work
rolls in the zone of sald clearances impose impact loads
on the bearing assemblies, thus reducing their service
life.

Disclosure of the Invention

The main object of the invention is to provide the
working stand of a rolling mill with the counterbalancing
device designed so as to increase the quality of the roll-
ed stock and extend the service life of the work roll
bearing assemblies.

This problem is solved by providing the working
atand of the rolling mill comprising housings with the
chocks of the upper and lower work rolls with their tear-
ing assemblies, the chocks of the lower work roll having
cavities on either side of the vertical stand axis, said
cavities accommodating the hydraulic cylinders of the
counterbalancing device whose rods interact with the
chocks of the upper work roll wherein, according to the
invention, the total cross-sectional area of the rods of
the hydraulic cylinders located on one side of the stand
vertical axis is 1.05 - 3 times larger than the total
cross-sectional area of the rods of the hydraulic cylin-
ders located on the other side of the vertical stand axis.

This relation of total cross-sectional areas of the
rods of the hydraulic cylinders located on both sides of
the vertical stand axXis permits creating minimum dynamic
loads on the bearing assemblies nf the rolls.

This is also characterized by minimum longitudinal
movements of the work rolls in the 2zone of clearances bet-
ween their chocks and housings.

As a result, the service life of bearing assemblies
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grows 2 - 3 times, the strip biting process is stabilized
and the amplitude of roll vibrations is reduced during
transitional processes.,

Tris decreases the longitudinal thickness variations
of the strip and improves the quality of rolled stock.

It is practicable that the rods of the hydraulic cy-
linders located at one side of the vertical sftand axis should
have a larger diameter than the rods of the hydraulic cy-
linders located at the other side of the vertiecal stand
axis.

This creates different counterbeslancing foreces on
the upper work roll with chocks produced by the hydraulic
cylinders installed on different sides of the stand verti-
cal axis,., This, in turn, results in turning of the chocks
on the journals of the work rolls in the housing openings,
eliminates the side clearances between the roll chocks
and housings, reduces impact loads on the besring assem-
blies of the rolls, extends the life of the rolls and
improves the quality of rolled stock.

It is desirable that the hydraulic cylinders of the
counterbalancing device located on either side of the ver-
tical axis of the stand should have the rods of the same
dismeter, the number of hydraulic cylinders installed at
one side of the vertical stand axis being larger than at
the other side. This provides for unification of the hyd-
raulic cylinders and takes up the side clearances between
the work roll chocks and the housings. This, in turn, re-
duces the impact loads imposed on the bearing assemblies,
extends their life and improves the quality of rolled
stock.

Brief Description of the Drawings

Now the invention will be explained in greater de¥ail
by way of examples with reference to the accompanying
drawings,in which:

Fig. 1 is a portion of the roughing working stand,
according to the invention, at the point of installation
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of work roll chocks in the housing;

Fig. 2 is a portion of the finishing working stand,
according to the invention, at the point of installation
of work roll chocks in the housing;

Fig. 3 is a section taken along line III-IIT in
Fig. 2.

Best Mode of Carrying Out the Invention

The working stand of a rolling mill comprises hous-
ings 1 {(Figs 1, 2) accommodating chocks 2 with the upper
work roll 3 and chocks 4 with the lower work roll 5,

The chocks 4 of the lower work roll 5 on both sides
of the vertical axis 6 of the stand have cavities (not
shown in the drawing) accommodating hydraulic cylinders 7
and 8 of the counterbalancing device whose rods 9 and 10
interact with the chocks 2 of the upper work roll 3.

The total cross-sectional area of the rods of the
hydraulic cylinders located on one side of the stand ver-
tical axis 6, e.g. rods 10 (Fig. 2) of the hydraulic cy-
linders 8 is 1.05 - 3 times larger than the total cross-
-sectional area of the rods 9 of the hydrsulic cylinders
7 located on the other side of the vertical axis 6 of the
stand.

In one embodiment of the invention, the rods 10 (Fig.
1) of the hydraulic cylinders 8 located at one side of
the vertical axis 6 of the gtand have a larger diameter
4, than the rods 9 of diameter d, of the hydraulic cylin-
ders 7 located at the other side of the vertical axis 6
of the stand.

Such a form of the rods 9, 10 creates different
counterbalancing forces applied to the chocks 2 of the up-
per work roll 3 at the side of the rods 9 and 10 of the
hydraulic eylinders 7 and 8 located on different sides of
the vertical axis .6 of the stand with the equal number of
hydraulic cylinders 7 and 8 on each gide of the vertical
axis 6 of the stand.

As a result, the chocks 2 and 4 are shifted on the
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bearing assemblies 11 of the work rolls 3 and 5 in the
zone of side clearances ¢ between the chocks 2 and 4 and
the housings 1 which eliminates the clearances é' between
the chocks 2 and 4 and the housings 1.

Shown by dotted lines in Figs 1 and 2 is the posit-
ion of the chocks 2, 4 of the work rolls 3 before subject-
ing them to the force of the hydraulie cylinders 7 and 8
of the counterbalancing device.

In another embodiment .of the present invention, the
rods 9 (Figs 2, 3) and 10 of the hydraulic cylinders 7
and 8 have the same diameter, the number of hydraulic cy-
linder, e.g. 8 (Fig., 3) on one side of the vertical axis
6 (Fig. 2) of the stand being larger than the number of
hydraulic eylinders 7 located on the other side of the
stand axis 6 (Fig. 2). The total cross-sectional area of
the rods 10 (Fig. 3) of the hydraulic cylinders 8 is 1.33
times larger than the total cross-sectional arsa of the
rods 9 of the hydraulic cylinders 7.

The realization of the counterbalancing device with
different numbers of hydraulic cylinders 7 (Fiz. 2) and 8
located at different sides of the vertical stand axis 6
provides for eliminating the side clearances ¢ between
the chocks 2 and 4 and the housings 1 if it is impossible
to install the same number of hydraulic cylinders 7 and 8
on both sides of the vertical stand axis 6 in view of pe-
culisrities of the working stand design. This conduces to
a longer life of the bearing assemblies 11 of the work
rolls and to a higher precision of rolling on various
types of working stands.

The working stand of a rolling mill functions as
follows.

The hydfaulic fluid delivered into the hydraulic cy-
linders 7, 8 builds up the required counterbalancing
force of the upper work roll 3 and presses it .against the
upper back-up roll (not shown in the drawing), the force
from the side of the rods 10 of the hydraulie cylinders 8
located at one side of the stand vertical axis 6 being
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greater than the forces exerted by the rods 9 of the hyd-
raulic cylinders 7 located on the other side of the stand
vertical axis 6. This becomes possible because pressure
in the hydraulic system is identical in both cylinders 7
and 8 while the total cross-sectional area of the rods 10
of the hydraulie cylinders 8 located at one side of the
stand vertical axis 6 is 1.05 - 3 times larger than that
of the rods 9 of the hydraulic cylinders 7 located at the
other side of the vertical axis 6 of the stand.

Such a relgtionship between the total areas of the
rods 9 and 10 corresponds to the minimum dynamic loads
conveyed to the bearing assemblies 11 of the work rolls 3
and 5 when said rolls 3, 5 bite the strip.

As a result of the difference of counterbalancing
forces on the rods 9 and 10, the chocks 2 and 4 of the
work rolls are shifted in the zone of the side clearances

. As a result of this shifting, the clearances ¢ are
eliminated and the upper and lower ribs 12 of the chocks
2 and 4 come in contact with the back braces of the
housings 1.

During transitional rolling processes such as biting
of the strip by the rolls, discharge of the strip from
the stand, mismatching of the roll velocities in the ad-
jacent stands, etc. accompanied by longitudinal displace-
ments of the work rolls 2 and 4 in the rolling direction,
the chocks 2 and 4 turn periodically on the bearing assem-
blies 11 of the work rolls 3 and 5, with the rods 9 and
10 of the hydraulic cylinders 7 and 8 being moved in and
out, so that their spaces are filled and emptied of the
hydraulic fluid. The chocks 2 and 4 move in the zone of
clearances ¢ smoothly, without impacts, because the ver-
tical components of the horizontal loads are conveyed to
the hydraulic system and damped by it.

This contributes to a reduction of dynamic loads app-
1ied to the bearing assemblies 11 of the rolls 3, 5, to
limiting of the longitudinal movements of the rolls 3, 5
and, consequently, to reduced thickness variations nf the
rolled strips and to a higher rolling accuracy.
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It has proved by investigations that a reduction in
the difference between the total cross-sectional area of
the rods 9 and 10 below 1.05 times causes a sharp drop in
the effect of load damping and a sharp rise of the impact
loads imposed on the bearing assemblies 11 of the work
rolls 3 and 5 which cuts down their service life, As this
difference grows in excess of 3 times, the registance to
longitudinal movements of the work rolls 3 and 5 grows
sharply so that the chocks 2, 4 become practically fixed
rigidly in the housings 1. In this case, in spite of elimi-
nation of side clearances (' the impact loads caused by
the increased rigidity of the "work roll - housing" connec-
tion start growing noticeably which cuts down the service
life of the bearing assemblies 11 of the work rolls 3, 5.

Therefore, the relationship of 1.05 - 3 bhetween the
total areas of the rods 9 and 10 located on both gides of
the vertical axis 6 of the stand is an optimum one.

The advantage of the disclosed working stand consists
also in that the effect of reduction of impact loads and
increase in the service life of the bearing assemblies 11
of the work rolls 3, 5 and in the rolling accuracy is
achieved regardless of the size of side clearances )
gince they are always taken up automatically,

Thus, the use of the disclosed invention extends the
life of the bearing assemblies 11 of the work rolls 3, 5
and promotes the quality of rolled stock. '

Industrial Appliecability

The present invention will prove most useful in wide-
strip hot-rolling mills for continuous rolling at high
speeds and productivity.

The utilization of the present invention raises the
durability of bearing assemblies of rolls 30 - 40 %, re-
duces the mill downtime 15 - 20 % and improves the mill
output 5 - 10 %. Besides, the longitudinal thickness vari-
ations of rolled strips diminish along with a rise in the
quality of the rolling stock.
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SUBJECT OF THE INVENTION

1. A working stand of a rolling mill comprising hous-
ings (1) which accommodates chocks (2, 4) of the upper and
iower work rolls (3, 5) with their bearing assemblies, the
chocks (4) of the lower work roll (5) on both sides of the
vertical axis (6) of the stand having cavities accommodat-
ing the hydraulic cylinders (7, 8) of the counterbalancing
device whose rods (9, 10) interact with the chocks (2) of
the upper work roll (3), characterized in
that the rods (10) of the hydraulic eylinders (8) arranged
at one side of the vertical axis (6) of the stand have a
total cross-sectional area 1.05 - 3 times larger than the
total cross-sectional area of the rods (9) of the hydraul-
ic eylinders (7) arranged at the other gside of the verti-
cal axis (6) of the stand.

2. A working stand of a rolling mill as claimed in
Claim1, characterize d 1in that the rods (10)
of the hydraulic cylinders (8) of the counterbalancing de-
vice arranged at one side of the verticael axis (6) of the
stend are of a larger diameter than the rods (9) of .the
hydraulic cylinders (7) arranged at the other side of the
vertical axis (6) of the stand.

3. A working stand of a rolling mill as claimed in
Claim1, e haracterize d in that the hydraulic
cylinders (7,.8) of the counterbalancirg device arrahged
at different sides from the vertical stand axis (6) have
the rods (9, 10) of the same diameter, the number of hyd-
raulic cylinders (8) installed at one gide of the vertical
stend axis (6) being larger than it is at the other gide
of said axis.



EP 0 400 145 At

) 0
| 3 17 %
12U / — \'\—7—'—‘
! / \ 1
/ \
| |
\ \ / !
\\\V_ //_ \_72
12
Jd7 % 10 d,
-7"-' ; = | ,
7 /// \\ g 172
l |
\ /l '
12+ AN /
o - / ——/2
7 E § 4 =il




EP 0 400 145 A1

o h
—~—— 17 —"'1‘—
J 2
— |
} pran ﬁ%\%"—rfz—
N
// \ ,
/ \ |
l |
\\ > /
A\
72\_L \\ //g j
01— — Iz
8 dy &1 {
12 —~ G
/ l \
| |
| \\ ~+4-5
\ /
N ; /// ' 72




/////////////r7 7)////////////4

0@ § 00 &

{
ol Ul g7y

m@t@@ j ©00@

Flb. 8

M I




INTERNATIONAL SEARCH REPORT
internatienst Assucation No PCT/SU 88/00229

. a00(v, inaicate si() *
ACCHEING 8 ivematensl Patent Classsicatien (IPC) or 1e Seth Naueasl Clasaticanon ane IPC

IPC® - B 21 B 13/02

il. FIELDS BEARCHMID

l. CLASSIFICATION OF SURJECT MATTER (1f Severs) clasa

Mimmum Decumemation Searcneg !
1 i &

Y

Classification System |

4
IrC B 21 B 13/00, 13/02, 31/04

Documentanen Sestcnes other than Minimum Documentation
1o the £xient that such Documents are Inciueed in the Fieids Sesrcned

iil. DOCUMENTS CONSIDIREID TO BE RELEVANT

Category ¢ | Chation ot Document. ' win indicauon. wnere ADBTOCriALE. Of the raievant Sassages ‘1 | Retovant 10 Claim Mo 3

A SU,Al,1276384 (Proizvodstvennoe obiedinenie "Uralmash') 1-3
15 December 1986 (15.12.86),see the claims,column
1,lines 32-39,the drawing

A SU,Al, 959858 (VSESOJUZNY ZAOCHNY POLITEKHNICHESKY INSTIA 1-3
TUT ET AL.) 25 September 1982(25.09.82)see the
claims,column 4,lines 8-17, the drawing

A SU,Al, 789170 (KOLPINSKOE COTDELENIE VSESOJUZNOGO NAUCHNG 1-3
- ISSLEDOVATELSKOGO I PROEKTNO-KONSTRUKTORSKOGO
INSTITUTA METALLURGICHESKOGO MASHINOSTROENIA
NAUCHNO-PROTZVODSTVENNOGO OBIEDINENIA "VNIIMET-
MASH") 23 December 1980 (23.12.80),see the claims
column 4,lines 19-33, figure 1

A SU,AL,1355308 (ZAPOROZHSKY INDUSTRIALNY INSTTITUT) 1-3
30 November 1987(30.11.87),see the claims,column
1,lines 34-50 :

———

A DE,B1,1201798 (DEMAG AKTIENGESELLSCHAFT) 30 September 1-3
1965 (30.09.65),see column 2, lines 36-53,
figqure 2

¢ Soecial categenes of chae secuments: I T later gscument suskEnes aner tne imemationst fikng sate
“A" document m the geners! state o1 the amn wiven is not at snorty Gale AN NOt In CONMICT wiIth the sBonCRNON DUt

CHNBINOITE 1S DO 01 BATHCINAT reIOVENCS cites l:-n UNBErataNa 1he PANCIDIe: OF INEYrY unsenying the
“E™ earher 40cumnent But SUBKSNeS BN OF STIRF the iernanenal g ot partiewt the. ek

fiing eate Be L] o7 cannot oe canswered 10
"L" document which mav threw geudis on sronty claim(s) or inveive an mventive s1ed

WMCH 1S CHed 19 ELIREKAN tNE BUDHCALION gate 61 aneiher -

Y™ document of SErlICUlar relevance: the cisimed invention

CHALISN OF 4INer S9eciMl feason (as ssecifien) CANNOT 20 CENSIGEINO 10 INVYBIvE &N MVENTIVE BI18D WNHEN tNe
“C" document reteming 1o an eral dIBCIASUrS, URe, STNIDILEn or GOCUMANn! 8 COMDINSS Wit NG ©F MOre Othef auch ASCU.

other mesns ONtS, SUCH COMBINALION BMNG SEVISUS L0 & DErZON skiled
“P* document suBenes sner 10 the miernatienst Nikng aste dut In the an. :

later than the snenty gats claimea “L" socument ot the family

1V, CERTIFICATION

Dats ot the Actual Comaianen st the intemananal Searcn l Date ot Maiung ot this internatenal Searen Repert

04 July 1989 (04.07.89) 07 August 1989 (07.08.89)

internations! Searching Autherty ‘ 5 ot A d Officer

ISA/SU

form PCT/INSAMO ¢ ¢ v 1985)




	bibliography
	description
	claims
	drawings
	search report

