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Description

Technical Field

[0001] The present invention relates to a roll of a hot
dipping bath such as a stabilizing roll which is submerged
in the hot dipping bath for coating a steel sheet with mol-
ten metal to support a transferred steel sheet.
[0002] More particularly, the present invention relates
to a bearing device for a roll of a hot dipping bath, i.e., a
roll of a zinc pot in a continuous galvanizing line which
effectively prevents vibration of a bearing part caused by
local wear of parts thereof to ensure faster coating of the
steel sheet, extends useful life of the roll and enables
higher quality coating of the steel sheet.

Background Art

[0003] In general, another second metal layer is plating
on a metal steel sheet by electrical-chemical treatment
or using a hot dipping bath which has a second metal for
coating molten therein and then a steel sheet submerged
therein.
[0004] A representative molten metal coating adopts
galvanized steel sheet. That is, the steel sheet, to be
galvanized, passes around rolls of a zinc pot roll filled
with molten zinc.
[0005] Especially, a continuous galvanizing line (CGL)
allows the steel sheet to continually pass around the zinc
pot roll to have its surface coated with zinc.
[0006] A galvanized steel sheet was utilized as a con-
struction material initially. However, recently the steel
sheet has been more extensively used, for example, in
various assortments of electronic products or automobile
materials due to endurance of harsh process conditions
and mass producibility thereof.
[0007] Therefore, with its use broadened to electronic
products or automobile materials where surface quality
is crucial, the steel sheet faces an increasingly higher
standard for better hot dip coating, i.e., to enhance sur-
face glossing, corrosion resistance, weldability or coat-
ability.
[0008] FIG. 1 illustrates a roll of a zinc pot in a contin-
uous galvanizing line(CGL) and internal equipment
thereof.
[0009] That is, as shown in FIG. 1, a steel sheet 200
is continuously supplied from a pay-off reel(not illustrat-
ed) to be connected to a heating chamber and induced
to the zinc pot(bath) 220 filled with molten zinc 222
through a snout 210 immersed below a molten level of
the zinc pot 220.
[0010] Also, the steel sheet 200 starts to pass perpen-
dicularly toward an upper part of the zinc pot by virtue of
the zinc pot roll immersed in the zinc pot 220, i.e., a sink
roll 230 and stabilizing rolls 240 disposed just there over.
[0011] That is, the molten zinc 222 filled in the zinc pot
220, is attached and coated onto a surface of the steel
sheet 200.

[0012] Here, the steel sheet 200 that passes around
the sink roll 230 passes between the pair of stabilizing
rolls 240 disposed just there over and these stabilizing
rolls serve to prevent warping of the steel sheet.
[0013] Then, the steel sheet 200 passes between a
pair of air knives 250 disposed just above the molten
level of the zinc pot, thereby adjustably attached with
molten zinc.
[0014] Then, the steel sheet is cold solidified and
wound into a coil through a tension reel (not illustrated).
[0015] Therefore, the sink roll 230 and stabilizing rolls
240 of FIG. 1 are submerged in molten zinc (molten met-
al) of the zinc pot (hot dipping bath). The sink roll 230
and stabilizing rolls 240 guide a direction of the passing
steel sheet 200 or corrects bending of the steel sheet
which occurs when the steel sheet submerged in a high
temperature zinc pot (zinc bath) emerges over the molten
level.
[0016] For example, as shown in FIG. 1, the steel sheet
200 is connected to the heating chamber and passes
through a sealed tube type of snout 210 which is sub-
merged in the molten level of the zinc pot. Subsequently,
the steel sheet 200 changes its motion toward a perpen-
dicular upward direction due to the sink roll 230. Then
the pair of stabilizing rolls 240 disposed just over the sink
roll 230 imposed pressure on front and back surfaces of
the steel sheet 200 transferred there between.
[0017] Accordingly, the sink roll 230 and the stabilizing
rolls 240 suppress warping, distortion, inflection or vibra-
tion of the hot steel sheet 200.
[0018] Yet the zinc pot roll (sink roll 230 and stabilizing
rolls 240) is different from a driving roll. That is, the zinc
pot roll is immersed in the zinc pot 220 filled with hot
molten zinc having a temperature of about 450 °C to
460°C to operate while the driving roll runs at a room
temperature.
[0019] Also, the zinc pot roll is not driven by a separate
driving source, and rotated by a force of the transferred
steel sheet, contacting the steel sheet without being pow-
ered. Therefore, tension load varies with thickness and
width of the passing steel sheet 200.
[0020] Meanwhile, referring to FIG. 1, the sink roll 230
is spaced apart from a deviation roll (not illustrated) dis-
posed over a cooling zone at a distance of 50m to 60m.
This range of distance leads to loss of tension or inaccu-
racy of transfer of the steel sheet, thereby causing the
steel sheet to vibrate severely.
[0021] Accordingly, the stabilizing rolls 240 installed
just over the sink roll 230 critically serve to correct vibra-
tion or deformation such as inflection of the steel sheet
when transferred.
[0022] However, the steel sheet produced by the steel
manufacturer has various thickness and width ranging
from 0.4 mm to 2.3mm and 800mm to 1860mm, respec-
tively. Thus one of the stabilizing rolls 240 (left side of
FIG. 1) is fixedly disposed and the other one (right side
of FIG. 1) is movably disposed.
[0023] For example, as shown in FIG. 2, one of the
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stabilizing rolls 240a is fixed to a rig 250, and the other
one 240b is associated with a movable arm 260 which
moves forward and backward by a driving source such
as a hydraulic cylinder and a driving motor and installed
on the rig so as to properly correct the steel sheet in
accordance with thickness and width thereof.
[0024] Moreover, the sink roll 230 is engagingly dis-
posed under the rig 250.
[0025] Thus, the rolls 230, 240a and 240b are intro-
duced into or ejected from the zinc pot integrally with the
rig 250.
[0026] But as shown in FIGs. 1 and 2, the stabilizing
rolls having a smaller diameter and greater length than
the sink roll are immersed in the molten metal 222 having
a high temperature of at least 450 °C when rotating. Con-
sequently, the stabilizing rolls are bent and deformed by
tension of the steel sheet 200 and have a central line of
the roll shaft inclined.
[0027] For example, FIG. 3 is a schematic diagram for
analyzing actual load distribution of the stabilizing rolls
240 which are submerged in the zinc pot during opera-
tion.
[0028] As shown in FIG. 3, the stabilizing rolls with a
shaft having a diameter of 50mm to 70mm keep a central
shaft line of C1 before being affected by tension of the
steel sheet and then have the central shaft line tilted to-
ward C2 under influence of tension.
[0029] Then, FIG. 4 illustrates a conventional hot dip-
ping bath roll in a continuous galvanizing line, especially
stabilizing rolls 240 and a bearing part.
[0030] That is, as shown in FIG. 4, a bush 243 of the
bearing part supporting a sleeve 242 fixed to a shaft 241
of the roll is fastened to a fixed bush housing 244. The
fixed bush housing 244 is fixed onto a frame 245 asso-
ciated with the rig 250 just described.
[0031] Accordingly, as shown in FIGs. 3 and 4, the sta-
bilizing rolls in the conventional zinc pot tend to experi-
ence a tilt in their central shaft line owing to bending re-
sulting from tension of the steel sheet. However, the bear-
ing part cannot compensate for the inclination of the cen-
tral shaft line.
[0032] For example, FIG. 4 illustrates a structure in
which the bush 243 is formed integral with the fixed bush
housing 244. Here, the sleeve 242 of the roll shaft 241
is in local contact with the bush 243 and thus easily in-
serted thereinto.
[0033] Therefore, the roll shaft rotated increases local
friction between the sleeve and bush so that the roll itself
fails to rotate smoothly.
[0034] Moreover, stiff rotation of the roll shaft 241 caus-
es a skid in a contact area between the stabilizing rolls
240 and the steel sheet 200.
[0035] As a result, the slide between the steel sheet
and the rolls leads to surface defects of the steel sheet.
[0036] The zinc pot rolls, i.e., zinc pot rolls such as the
sink roll or stabilizing rolls rotate only by friction between
the steel sheet and the roll surfaces in the zinc pot 220
filled with molten metal without a separate driving source.

Thus, the stabilizing rolls rotate with reduced rotation
force owing to viscous resistance or sliding friction of the
roll bearing part.
[0037] Typically, viscous resistance and sliding friction
are proportionally increased by relative velocity of an ob-
ject. Therefore, the zinc pot roll is rotatable only when
friction between the steel sheet and the roll surface is
greater than the sum of viscous resistance and sliding
friction of the bearing part.
[0038] In an actual assembly line of the steel manu-
facturing, the steel sheet 200 passes the zinc pot faster
to increase production speed of the hot dip coated, i.e.,
galvanized steel sheet. But resistance friction as just de-
scribed surpasses rotation force, thereby causing a skid
between the roll and steel sheet. That is, the steel sheet
to be galvanized in the zinc bath can hardly move faster
in the actual assembly line.
[0039] Consequently in the zinc pot roll, as shown in
FIG. 3, it is imperative to correct bending of the rolls and
prevent local contact between the sleeve and bush.
[0040] Although not illustrated in a separate drawing,
another conventional bearing part of a hot dipping bath
roll is disclosed in U.S Patent No. 5,549,393 to overcome
problems associated with such a conventional hot dip-
ping bath roll.
[0041] For example, although not illustrated in a sep-
arate drawing, FIG. 6 of the U.S Patent teaches a hot
dipping bath roll which includes a retainer, a sleeve and
a bearing ring. The retainer has a spherical annular con-
vex surface. The sleeve has a frusto-conical concave
annular surface which movably supports a left annular
outer surface of the retainer and is supported by a hous-
ing. The bearing ring has an annular concave frusto-con-
ical surface which movably supports a right annular outer
surface of the retainer.
[0042] Therefore, in the roll according to the aforesaid
document, the spherical annular convex surface of the
retainer is in point contact with the frusto-conical concave
annular surface of the sleeve (by the frusto-conical con-
cave annular surface). Thus, practically, a contact area
between the retainer and sleeve sustains load intensive-
ly, thereby resulting in local deformation.
[0043] In addition, sliding friction arising between the
retainer and sleeve brings about local friction, thereby
aggravating vibration of the roll rotated.
[0044] Other bearing devices for a roll of a hot dipping
bath are described in US 2003/0111777 A1.

Disclosure of Invention

Technical Problem

[0045] The present invention has been made to solve
the foregoing problems of the prior art and it is therefore
an object of the present invention to provide a bearing
device for a roll of a hot dipping bath in a continuous hot
dip coating line which prevents eccentric spacing or ec-
centric rotation despite long-time use, thereby suppress-
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ing vibration of a steel sheet resulting from wobbling of
a roll shaft and allowing the steel sheet to be coated
smoothly even during fast transfer thereof.

Technical Solution

[0046] According to an aspect of the invention for re-
alizing the object, there is provided a bearing device for
a roll of a hot dipping bath, according to claim 1, com-
prising: a sleeve fastened to a shaft of the hot dipping
bath roll in a continuous hot dip coating line; a bush hous-
ing having a bush internally fixed to support the sleeve,
and a curved annular outer surface; and bush housing
fixed rings fixed to both inner sides of a fixed ring housing
which is associated with a rig of the hot dipping bath roll,
each of the bush housing fixed rings having a curved
annular inner surface supporting the bush housing at
both sides thereof and in abutment with the curved an-
nular outer surface of the bush housing; and a fixed pin
inserted through the fixed ring housing and into a pin hole
formed in a central portion of the outer surface of the
bush housing to prevent wear resulting from rotation of
the bush housing, wherein the bush has dents formed in
an inner surface thereof to form a lubricant film for the
sleeve.
[0047] Preferably, the curved annular outer surface of
the bush housing is convex spherical surface and the
curved annular inner surface of the fixed ring is concave
spherical surface to be in surface contact with the convex
spherical surface of the bush housing.
[0048] Preferably, the bearing device further includes
a bush housing ring engaged with an end of the bush
housing to fix the bush.
[0049] More preferably, the bearing device further in-
cludes a buffer film interposed between the bush housing
and the housing ring and between the bush housing and
an edge of the bush.
[0050] Preferably, the bearing device further includes
inner and outer fixed rings and a shell housing disposed
at both sides of and fixed to the fixed ring housing and
the bush housing fixed rings, the shell housing fixedly
engaging with the rig of the hot dipping bath roll.
[0051] Preferably, the bearing device further includes
gaskets interposed between the inner fixed ring and the
shell housing and between the outer fixed ring and the
shell housing to block molten metal from penetrating in-
side.
[0052] Preferably, the bearing device further includes
first and second cover members covering from a lower
end of the bush housing to the bush housing fixed rings
to block molten metal from penetrating inside.
[0053] Preferably, the first cover member has an inner
side fixed to the bushing housing and an outer side fixed
between the bush housing ring and the inner fixed ring
and the second cover member has an inner side fixed to
the opposing bush housing fixed ring and an outer side
fixed between the bush housing fixed ring and the outer
fixed ring.

[0054] Preferably, the roll of the hot dipping bath com-
prises a stabilizing roll for supporting a steel sheet below
an air knife when the steel sheet passes around the roll
sunk in the hot dipping bath.

Advantageous Effects

[0055] As set forth above, according to preferred em-
bodiments of the invention, the following advantages can
be attained from a bearing part of a roll of a hot dipping
bath, i.e., a zinc pot roll in a continuous hot dip coating
line, i.e., a continuous galvanizing line.
[0056] First, the roll can rotate faster to enhance pro-
ductivity of the coated steel sheet.
[0057] Also, according to the invention, the bush and
the sleeve in surface contact cause wear to occur not
locally but uniformly across a contact area, thereby lead-
ing to less wear and smaller depth of wear.
[0058] Therefore, despite long use of the bearing de-
vice, the bush and sleeve are reduced in wear and kept
spaced from each other as initially set. This diminishes
vibration of the steel sheet caused by eccentric rotation
of the roll and accordingly enhances hot dip coating qual-
ity, i.e., galvanizing quality.
[0059] In addition, the invention decreases vibration of
a frame such as the roll rig, assuring long assembling
jobs to be carried out under good conditions.

Brief Description of the Drawings

[0060] The above and other objects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken
in conjunction with the accompanying drawings, in which:

FIG. 1 is a perspective view illustrating a convention-
al zinc pot in a continuous galvanizing line and inter-
nal equipment thereof;
FIG. 2 is a front elevation view illustrating a conven-
tional zinc pot roll;
FIG. 3 is a schematic view illustrating shaft deviation
of a conventional zinc pot roll;
FIG. 4 is a configuration view illustrating a conven-
tional stabilizing roll and a bearing part;
FIG. 5 is a configuration view illustrating a stabilizing
roll and a bearing part according to the invention;
FIG. 6 is a partial exploded perspective view of FIG.
5;
FIG. 7 is an operational view illustrating shaft devi-
ation of a roll of a zinc pot according to the invention;
and
FIG. 8 is a configuration view illustrating deformation
of a bush in a bearing device for a roll of a zinc pot
according to the invention.

Mode for the Invention

[0061] Preferred embodiments of the present invention
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will now be described in detail with reference to the ac-
companying drawings.
[0062] First, FIGs. 5 to 7 illustrate a bearing device 1
for rotatably supporting a shaft of a roll of a hot dipping
bath, i.e., zinc pot in a continuous hot dip coating line,
i.e., a continuous galvanizing line, especially stabilizing
rolls.
[0063] The bearing device 1 of the zinc pot roll of the
invention, as shown in FIGs. includes a sleeve 10, a bush
housing 30, bush housing fixed rings 40. The sleeve 10
is fastened to a shaft 112 of the roll. The bush housing
30 has a bush 20 internally fixed to support the sleeve
10, and a curved annular surface 32. The bush housing
fixed rings 40 are fixed to both inner sides of a fixed ring
housing 50 which is associated with a rig of the zinc pot
roll. Each of the bush housing fixed rings 40 has a curved
annular inner surface 42 supporting the bush housing 30
at both sides thereof and in abutment with the curved
annular outer surface of the bush housing 30.
[0064] In the bearing device of the invention, the bush
20 for supporting the sleeve 10 with which the roll shaft
112 is slidably engaged is inserted into an inner circum-
ference of the bush housing 30. Here, the bush housing
30 has a convex spherical outer surface 32 as shown in
FIG. 6.
[0065] The bush housing fixed rings 40 in abutment
therewith have a concave spherical inner surface 42 to
be in surface contact with the convex spherical outer sur-
face 32 of the bush housing 30 although the center of
the roll shaft shifts toward the spherical surface unlike
the prior art.
[0066] That is, as shown in FIG. 7, in the bearing device
of the roll of the zinc pot of the invention, during passing
of the steel sheet, the convex spherical outer surface 32
of the bush housing 30 makes surface contact with the
concave spherical inner surface of the bush housing fixed
rings 40. Otherwise, the steel sheet may be bent due to
tension thereof in the zinc pot roll filled with hot molten
zinc as shown in FIG. 3.
[0067] Therefore, although a central line of the roll shaft
shifts from C1 to C2 as shown in FIG. 3, friction does not
take place locally and intensively between the sleeve and
the bush, but uniformly across a contact area thereof.
This restrains uneven wear, which is most problematic
in the conventional bearing part.
[0068] Here, as shown in FIGs. 6 and 7, most prefer-
ably, the bush housing 30 has a convex spherical outer
surface 32 and the bush housing fixed ring 40 has a con-
cave spherical inner surface. Accordingly the inner sur-
face of the bush housing fixed rings 40 achieves surface
contact with the outer surface of the bush housing 30
against friction resistance.
[0069] In the end, according to the invention, as op-
posed to the point contact made in the conventional mol-
ten roll, the outer surface 32 of the bush housing 30 forms
a complete surface contact with the inner surface 40 of
the bush housing fixed rings 40. This causes abrasion to
occur not locally but entirely across the surface, thereby

reducing wobbling of the rolls resulting from local abra-
sion.
[0070] Also, as shown in FIGs. 5 and 6, preferably, a
buffer film (not illustrated) is interposed between the bush
housing ring 34 and a side of the bush in the vicinity of
the bush housing ring 34.
[0071] Such a buffer film serves to protect the bush 20
which is highly wear-resistant but modestly vulnerable to
impact, from thermal deformation or impact load.
[0072] Furthermore, as shown in FIGs. 5 and 6, the
fixed ring housing 50 and the bush housing fixed rings
40 fixed to both inner sides of the fixed ring housing 50
are fastened to inner and outer fixed rings 60, 60’ and a
shell housing 70. The inner and outer fixed rings 60, 60’
are disposed at both sides of the fixed ring housing 50
and the shell housing 70 is fixedly engaged with a rig of
the roll of the zinc pot(reference sign 250 of FIG. 2).
[0073] Also, referring to FIG. 5, about four concave sur-
faces are machined on an outer surface of the fixed ring
housing 50 at a uniform distance. These surfaces serve
as an area for ensuring easy assembling with the shell
housing 70.
[0074] Meanwhile, as shown in FIG. 6, preferably, gas-
kets G are interposed between the inner fixed ring 60
and the shell housing 70, between the outer fixed ring
60’ and the shell housing 70 and between the bush hous-
ing fixed ring 40 and the fixed ring housing 50. The gas-
kets G block molten metal from penetrating inside.
[0075] For example, the gaskets G impede the molten
metal from penetrating between the fixed rings and hous-
ings, thereby ensuring easy dissembling and re-assem-
bling of the bearing device at a room temperature to be
recycled.
[0076] Moreover, as shown in FIGs. 5 and 6, a fixed
pin 80 is inserted through the fixed ring housing 50 and
into the bush housing 30 to prevent the bush housing
from spinning.
[0077] That is, as shown in FIG. 6, the fixed pin 80 is
threadably mounted in a pin hole 30a formed in a central
portion of the outer surface of the bush housing.
[0078] The fixed pin 80 accordingly prevents wear that
may arise from a slide between the bush housing 30 and
the bush housing fixed ring 40.
[0079] For example, the conventional bearing device
disclosed in the U.S patent described above does not
have such a fixed pin structure, thereby potentially lead-
ing to a slide between housing for fixing a bush and a
retainer for fixing the housing.
[0080] That is, referring to FIG. 5, with the roll shaft
112 rotating, the bush and the bush housing formed in-
tegrally rotate along the roll shaft by friction of the bush
20 and the sleeve 10. This causes sliding wear between
the spherical surface of the bush housing 30 and that of
the bush housing fixed ring 40. The wear may be wors-
ened to further distance the bushing housing 30 from the
bush housing fixed ring 40, thereby wobbling the bush 20.
[0081] Therefore, preferably, to prevent spinning of the
bush housing, the pin hole 30a (FIG. 7) is formed on the
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bush housing 30 to have the fixed pin 80 inserted there-
into.
[0082] Meanwhile, the fixed pin 80 constrains the bush
housing, keeping it from spinning beyond a predeter-
mined range (e.g., 2°to 3°).
[0083] Therefore, the bush housing (or block) con-
strained within a predetermined range renders a limited
portion worn away with respect to the shaft. Thus, the
bush housing can be installed at a different angle after a
spell of work to reuse an inner surface of the bush. This
allows the bush to be recycled at least four times.
[0084] That is, with a central line of the roll shaft shifting
from C1 to C2, the sleeve 10 and the bush 20 contact
limitedly. Thus the pin hole can be positioned adjustably
in assembling the bush housing. This changes a contact
area between the bush and the sleeve, thereby extending
useful life of the bush.
[0085] Meanwhile, as shown in FIG. 5, cover members
90 are disposed to cover from a lower end of the bush
housing 30 to the bush housing fixed rings 40.
[0086] Here, as shown in FIG. 5, one of the cover mem-
bers 90 has an inner side screwed to the bushing housing
30 by a fixed bolt 96 and an outer side fixed between the
bush housing ring 30 and the inner fixed ring 60. Likewise,
the other cover member 90 has an inner side screwed
to the opposing bush housing fixed ring 40 by the fixed
bolt 96 and an outer side fixed between the bush housing
fixed ring 40 and the outer fixed ring 60’.
[0087] That is, the cover members have an inner side
shaped as an inwardly concave ring to be attached to
both sides of the bearing part. Such cover members 90
are made of a heat-resistant material, e.g., SUS 316L.
[0088] As shown in FIG. 5, the cover members 90 block
molten metal such as molten zinc or metal compounds
such as dross from penetrating between the bush hous-
ing 30 and the bush housing fixed ring 40.
[0089] Therefore, this overcomes the following prob-
lem arising when the bearing device of the roll is re-as-
sembled at a room temperature for recycling. That is, in
a case where molten metal or metal compounds pene-
trate around a surface contact area between the spher-
ical outer surface 32 of the bush housing and the spher-
ical inner surface 42 of the bush housing fixed ring, the
molten metal and metal compounds that have penetrated
stick to the spherical outer surface 32 and the spherical
inner surface 42.
[0090] The molten metal, once penetrated and stuck,
is hardly removed by cleaning or heating at a temperature
higher than a melting point. Consequently in case of re-
cycling of the bearing part, at least a whole bush block
of the bush, bush housing and the fixed ring should be
dissembled and then re-assembled together.
[0091] Then, as shown in FIGs. 2 to 8, in the bearing
device 1 of the roll of the zinc pot of the invention, dents
20a such as embossing are formed integrally in an inner
surface of the bush 20 which abuts and supports the
sleeve 10. The dents 20a also are filled with molten metal,
i.e., molten zinc to provide a lubricant film for the sleeve

10.
[0092] That is, the bush of the invention is made of
highly heat-resistant ceramics. Here, the dents 20a are
arranged uniformly as shown in FIG. 8 in an inner surface
of the bush 20, i.e., a surface area in contact with the
sleeve 10 where the roll shaft 112 is as sembled.
[0093] Accordingly, molten zinc is filled in the dents
20a between the bush 20 and the sleeve 10 which is
rotatably supported by the bush 20 so as to push the
sleeve 10. This increases lubrication and eventually de-
creases friction between the sleeve and the bush that
directly affects revolution of the roll shaft.
[0094] The bearing device 1 of the zinc pot roll of the
invention ensures the roll shaft to rotate very smoothly
and minimizes factors for local wear, thereby preferably
applicable to the zinc pot roll, especially the stabilizing
rolls (reference sign 240 of FIGs. 2 and 3) which are
susceptible to tension of the steel sheet and prone to
warping in their shaft.
[0095] Therefore, the bearing device 1 of the invention
enhances operability of the zinc pot roll 100 in the con-
tinuous galvanizing line.
[0096] Then an explanation will be given about assem-
bling of the roll shaft of the roll bearing device 1 of the
invention described above. As shown in FIGs. 5 and 6,
first, the highly wear-resistant sleeve 10 is inserted into
the roll shaft 112 formed integral with the roll body 110
of the roll 100 to protect the shaft from skidding wear.
Then a sleeve ring 12 (see FIGs. 5 and 6) is fixedly welded
to the roll shaft 112 not to be disengaged from the shaft.
[0097] Subsequently, the bush 20 for supporting the
sleeve 10 having the roll shaft inserted thereinto is shrink-
fitted to the bush housing 30, which is fastened by weld-
ing. Here, the bush 20 is made of a ceramic material
having excellent wear resistance and uniform friction in-
terface.
[0098] Also, as described above, the buffer film (not
illustrated) is interposed between the bush housing ring
and a side of the bush in the vicinity of the bush housing
ring to relieve thermal deformation load resulting from
differences in thermal expansion.
[0099] Moreover, the bush housing 30 and the bush
housing fixed ring 40 and the fixed ring housing 50 are
assembled as a block with the inner and outer fixed rings
60, 60’ and the shell housing 70 by screws S. Here, as
described above, the bush housing 30 has a convex
spherical outer surface 32, and the bush housing fixed
ring 40 has a concave spherical inner surface to be in
surface contact with the convex spherical outer surface
of the bush housing 30.
[0100] To facilitate dissembling, assembling and at-
taching/detaching of the bearing part, gaskets G are in-
terposed between the internal fixed ring 60 and the shell
housing 70 and between the outer fixed ring 60’ and the
shell housing 70 to prevent molten metal from penetrating
inside. In addition, components are fastened via screws
S to achieve more precise assembling.
[0101] Furthermore, the cover members 90 are dis-
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posed to cover from a lower end of the bush housing to
the bush housing fixed rings to block molten metal from
penetrating inside.
[0102] As a result, in the bearing device 1 of the zinc
pot roll of the invention, the bush housing forms surface
contact with the bush housing fixed ring, thereby com-
pensating for any misalignment of a central shaft line of
the zinc pot roll with respect to the central line of the bush.
This prevents the roll from experiencing decline in rota-
tion force resulting from increased friction. Notably, this
prevents eccentric rotation of the roll, thereby suppress-
ing vibration of the coated steel sheet caused by wobbling
of the roll shaft.

Claims

1. A bearing device (1) for a roll of a hot dipping bath,
in a continuous hot dip coating line comprising:

a sleeve (10) fastened to a shaft (112) of the roll
of the hot dipping bath;
a bush housing (30) having a bush (20) internally
fixed to support the sleeve, and a curved annular
outer surface (32) ;
bush housing fixed rings (40) fixed to both inner
sides of a fixed ring housing (50) which is asso-
ciated with a rig of the hot dipping bath roll, each
of the bush housing fixed rings having a curved
annular inner surface (42) supporting the bush
housing at both sides thereof and in abutment
with the curved annular outer surface of the bush
housing; and,
a fixed pin (80) inserted through the fixed ring
housing (50) and into a pin hole formed in a cen-
tral portion of the outer surface of the bush hous-
ing (30) to prevent wear resulting from rotation
of the bush housing,
wherein the bush has dents (20a) formed in an
inner surface thereof to form a lubricant film for
the sleeve.

2. The bearing device according to claim 1, wherein
the curved annular outer surface (32) of the bush
housing (30) is convex spherical surface and the
curved annular inner surface (42) of the bush hous-
ing fixed ring (40) is concave spherical surface to be
in surface contact with the convex spherical surface
of the bush housing (30).

3. The bearing device according to claim 1 or 2, further
comprising a bush housing ring (40) engaged with
an end of the bush housing (30) to fix the bush (20).

4. The bearing device according to claim 3, further com-
prising a buffer film interposed between the bush
housing ring (40) and a side of the bush (20) in the
vicinity of the bush housing ring.

5. The bearing device according to claim 1, further com-
prising inner and outer fixed rings (60, 60’) and a
shell housing (70) disposed at both sides of and fixed
to the fixed ring housing (50) and the bush housing
fixed rings (40), the shell housing fixedly engaging
with the rig of the roll of the hot dipping bath.

6. The bearing device according to claim 5, further com-
prising gaskets (G) interposed between the inner
fixed ring (60) and the shell housing (70) and be-
tween the outer fixed ring (60’) and the shell housing
(70) to block molten metal from penetrating inside.

7. The bearing device according to claim 1, further com-
prising first and second cover members (90) cover-
ing from a lower end of the bush housing (30) to the
bush housing fixed rings (40) to block molten metal
from penetrating inside.

8. The bearing device according to claim 7, wherein
the first cover member has an inner side fixed to the
bushing housing (30) and an outer side fixed be-
tween the bush housing ring (30) and the inner fixed
ring (60) and the second cover member has an inner
side fixed to the opposing bush housing fixed ring
(40) and an outer side fixed between the bush hous-
ing fixed ring (40) and the outer fixed ring (60’).

9. The bearing device according to claim 1, wherein
the roll of the hot dipping bath comprises a stabilizing
roll (240) for supporting a steel sheet (200) below an
air knife when the steel sheet passes around the roll
sunk in the hot dipping bath (220).

Patentansprüche

1. Lagervorrichtung (1) für eine Walze eines Schmelz-
tauchbades in einer kontinuierlichen Schmelztauch-
beschichtungsstraße, umfassend:

eine Hülse (10), die an einer Welle (112) der
Walze des Schmelztauchbades befestigt ist;
ein Buchsengehäuse (30), das eine Buchse
(20), die innen befestigt ist, um die Hülse zu tra-
gen, und eine gekrümmte ringförmige Außen-
fläche (32) umfasst;
Buchsengehäusebefestigungsringe (40), die an
beiden Innenseiten eines Festringgehäuses
(50) befestigt sind, das einem Gestell der
Schmelztauchbadwalze zugeordnet ist, wobei
jeder der Buchsengehäusebefestigungsringe
eine gekrümmte ringförmige Innenfläche (42)
aufweisen, die das Buchsengehäuse an beiden
Seiten davon trägt und an der gekrümmten ring-
förmigen Außenfläche des Buchsengehäuses
anliegt; und,
einen feststehenden Stift (80), der durch das
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Festringgehäuse (50) und in ein Stiftloch, das in
einem zentralen Bereich der Außenfläche des
Buchsengehäuses (30) gebildet ist, eingefügt
ist, um einen Verschleiß durch Drehung des
Buchsengehäuses zu vermeiden,
wobei die Buchse Vertiefungen (20a) aufweist,
die auf einer Innenseite davon gebildet sind, um
einen Schmierfilm für den Mantel zu bilden.

2. Lagervorrichtung nach Anspruch 1, wobei die ge-
krümmte ringförmige Außenfläche (32) des Buch-
sengehäuses (30) eine konvexe Kugelfläche ist, und
die gekrümmte ringförmige Innenfläche (42) des
Buchsengehäusebefestigungsrings (40) eine kon-
kave Kugelfläche ist, die in Oberflächenkontakt mit
der konvexen Kugelfläche des Buchsengehäuses
(30) steht.

3. Lagervorrichtung nach Anspruch 1 oder 2, die ferner
einen Buchsengehäusering (40) umfasst, der in ein
Ende des Buchsengehäuses (30) eingreift, um die
Buchse (20) zu befestigen.

4. Lagervorrichtung nach Anspruch 3, die ferner eine
Pufferschicht aufweist, die zwischen dem Buchsen-
gehäusering (40) und einer Seite der Buchse (20) in
der Nähe des Buchsengehäuserings eingefügt ist.

5. Lagervorrichtung nach Anspruch 1, die ferner einen
inneren und einen äußeren Festring (60, 60’) und
ein Schalengehäuse (70) aufweist, das an beiden
Seiten an und befestigt mit dem Festringgehäuse
(50) und dem Buchsengehäusebefestigungsring
(40) ist, wobei das Schalengehäuse fest in das Ge-
stell der Walze des Schmelztauchbades eingreift.

6. Lagervorrichtung nach Anspruch 5, die ferner Dich-
tungen (G) aufweist, die zwischen dem inneren Fest-
ring (60) und dem Schalengehäuse (70) und zwi-
schen dem äußeren Festring (60’) und dem Schal-
engehäuse (70) eingefügt sind, um das Eindringen
von geschmolzenem Metall zu verhindern.

7. Lagervorrichtung nach Anspruch 1, die ferner erste
und zweite Abdeckelemente (90) umfasst, die von
einem unteren Ende des Buchsengehäuses (30) zu
den Buchsengehäusebefestigungsringen (40) ab-
decken, um das Eindringen von geschmolzenem
Metall zu verhindern.

8. Lagervorrichtung nach Anspruch 7, wobei das erste
Abdeckelement eine Innenseite aufweist, die an
dem Buchsengehäuse (30) befestigt ist, und eine
Außenseite, die zwischen dem Buchsengehäuse-
ring (30) und dem inneren Festring (60) befestigt ist,
und das zweite Abdeckelement eine Innenseite auf-
weist, die mit dem gegenüberliegenden Buchsenge-
häusebefestigungsring (40) und einer Außenseite,

die zwischen dem Buchsengehäusebefestigungs-
ring (40) und dem äußeren Festring (60’) befestigt
ist, befestigt ist.

9. Lagervorrichtung nach Anspruch 1, wobei die Walze
des Schmelztauchbades eine Stabilisierungswalze
(240) zum Stützen eines Stahlblechs (200) unter ei-
nem Luftmesser aufweist, wenn das Stahlblech um
die im Schmelztauchbad (220) versenkte Walze he-
rum läuft.

Revendications

1. Dispositif palier (1) pour un rouleau d’un bain d’im-
mersion à chaud, dans une chaîne de revêtement
par immersion à chaud continue comprenant :

un manchon (10) arrimé à un arbre (112) du rou-
leau du bain d’immersion à chaud ;
un logement de douille (30) ayant une douille
(20) fixée à l’intérieur pour supporter le man-
chon, et une surface externe annulaire incurvée
(32) ;
des anneaux fixes de logement de douille (40)
fixés aux deux côtés internes d’un logement
d’anneau fixe (50) qui est associé à un équipe-
ment du rouleau de bain d’immersion à chaud,
chacun des anneaux fixes de logement de
douille ayant une surface interne annulaire in-
curvée (42) supportant le logement de douille
au niveau de ses deux côtés et en butée avec
la surface externe annulaire incurvée du loge-
ment de douille ; et,
une tige fixe (80) insérée à travers le logement
d’anneau fixe (50) et dans un trou de tige formé
dans une portion centrale de la surface externe
du logement de douille (30) pour empêcher
l’usure résultant de la rotation du logement de
douille,
dans lequel la douille comporte des creux (20a)
formés dans une surface interne de celle-ci pour
former un film lubrifiant pour le manchon.

2. Dispositif palier selon la revendication 1, dans lequel
la surface externe annulaire incurvée (32) du loge-
ment de douille (30) est une surface sphérique con-
vexe et la surface interne annulaire incurvée (42) de
l’anneau fixe de logement de douille (40) est une
surface sphérique concave qui doit être en contact
de surface avec la surface sphérique convexe du
logement de douille (30).

3. Dispositif palier selon la revendication 1 ou 2, com-
prenant en outre un anneau de logement de douille
(40) mis en prise avec une extrémité du logement
de douille (30) pour fixer la douille (20).
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4. Dispositif palier selon la revendication 3, compre-
nant en outre un film tampon interposé entre l’an-
neau de logement de douille (40) et un côté de la
douille (20) au voisinage de l’anneau de logement
de douille.

5. Dispositif palier selon la revendication 1, compre-
nant en outre des anneaux fixes interne et externe
(60, 60’) et un logement de coquille (70) disposé au
niveau des deux côtés et fixé au logement de douille
fixe (50) et aux anneaux fixes de logement de douille
(40), le logement de coquille étant mis en prise à
demeure avec l’équipement du rouleau du bain d’im-
mersion à chaud.

6. Dispositif palier selon la revendication 5, compre-
nant en outre des joints d’étanchéité (G) interposés
entre l’anneau fixe interne (60) et le logement de
coquille (70) et entre l’anneau fixe externe (60’) et le
logement de coquille (70) pour bloquer la pénétration
de métal fondu à l’intérieur.

7. Dispositif palier selon la revendication 1, compre-
nant en outre des premier et second organes de cou-
vercle (90) couvrant d’une extrémité inférieure du
logement de douille (30) aux anneaux fixes de loge-
ment de douille (40) pour bloquer la pénétration de
métal fondu à l’intérieur.

8. Dispositif palier selon la revendication 7, dans lequel
le premier organe de couvercle a un côté interne fixé
au logement de douille (30) et un côté externe fixé
entre l’anneau de logement de douille (30) et l’an-
neau fixe interne (60) et le second organe de cou-
vercle a un côté interne fixé à l’anneau fixe de loge-
ment de douille (40) opposé et un côté externe fixé
entre l’anneau fixe de logement de douille (40) et
l’anneau fixe externe (60’).

9. Dispositif palier selon la revendication 1, dans lequel
le rouleau du bain d’immersion à chaud comprend
un rouleau de stabilisation (240) pour supporter une
tôle d’acier (200) sous une lame d’air lorsque la tôle
d’acier passe autour du rouleau plongé dans le bain
d’immersion à chaud (220).
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