20147046594 AT |1 000 010 OO 0

<

(43) International Publication Date

Organization
International Bureau

—~
é

=

\

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(19) World Intellectual Property

(10) International Publication Number

WO 2014/046594 A1

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

27 March 2014 (27.03.2014) WIPOIPCT
International Patent Classification:
F16C 33/66 (2006.01)
International Application Number:
PCT/SE2013/051058

International Filing Date:
11 September 2013 (11.09.2013)

Filing Language: Swedish
Publication Language: English
Priority Data:

1251052-5 19 September 2012 (19.09.2012) SE

Applicant: SCANIA CV AB [SE/SE]; S-151 87 Séder-
télje (SE).

Inventor: STROMBOM, Vidar; Nytorpsvigen 31 A, S-
144 64 Ronninge (SE).

Agent: FORSELL, Hans; Scania CV AB, S-151 87
Sadertilje (SE).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: DEVICE FOR LUBRICATING SHAFT BEARINGS

g

<

\\
.
b

N

74

Fig.

NN
N
’jé‘&g’\‘\\\\\\\
80

2

(57) Abstract: A device (I) for lubricating a bearing (10) for rotatably journaled shaft (30) in a housing (20) comprising a sealing
section (42) arranged on the shaft (30) and a therewith interworking sealing section (44) arranged in the housing (20). Lubricant (O)
is conducted to and removed from the shaft bearing (10) in such a way that a lubricant bath (50) with a certain level is kept in con -
tact with the shaft bearing (10). The lubricant bath (50) is disposed separate from the sealing sections (42,44) by means of a level-
regulating element (60; 160). The lubricant bath can hereby arranged so as to maintain contact with the bearing without the lubricant
bath (50) coming into contact with the sealing sections. This in turn entails that the lubricant will leak out from the sealing sections
(42,44) is reduced and that the friction between the sealing sections (42,44) can be reduced, with the result that torque loss can also
be reduced.
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DEVICE FOR LUBRICATING SHAFT BEARINGS

TECHNICAL FIELD OF THE INVENTION

The invention concerns a device for lubricating a bearing for a rotatably
journaled shaft sealed in a housing according to the preamble to claim 1. The

invention also concerns a motor vehicle.

BACKGROUND

In vehicles such as goods vehicles, shafts for, for example, propulsion are
rotatably journaled by means of shaft bearings in a housing. Such bearings
require lubrication. Lubricants such as oil are thus arranged so as to be
conducted to and removed from the shaft bearing in order to lubricate same.
Such lubricants are normally arranged so as to be supplied during operation
by means of, for example a pump or via splash lubrication by means of a
gearwheel or the equivalent.

In addition, such lubricants are arranged so as to be removed via a return
channel arranged downstream of the shaft bearing. To prevent the shaft
bearing from being left dry during non-operation, the return channel is
arranged at a certain angle so that a lubricant bath of a certain level is kept in
contact with the shaft bearing.

In order to prevent oil and dust or the like from leaking out to sensitive
components or the equivalent in the housing, the shaft is sealed and
rotatably journaled, whereupon a sealing section arranged on the shaft and a
therewith interworking sealing section on the housing are arranged so as to
form a seal. The lubricant bath is thereby arranged between the shaft bearing
and the sealing sections, which results in an increased risk of lubricant
leakage.
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To prevent the lubricant from leaking out via the sealing sections, it is
necessary for them to be pressed against one another with a certain heavy
force, which results in high friction between the sealing sections. Such a
high-friction seal between the sealing sections causes the seal to exhibit
correspondingly high torque loss when the shaft rotates.

OBJECT OF THE INVENTION

One object of the present invention is to provide a device for lubricating a
bearing for a rotatably journaled shaft sealed in a housing, which device
enables decreased torque loss in the seal.

SUMMARY OF THE INVENTION

These and other objects, which are specified in the description below, are
achieved by means of a device of the type described above and that further
exhibits the features specified in the characterizing portions of the
accompany independent claims. Preferred embodiments of the device are
defined in the accompanying non-independent claims.

These objects are achieved according to the invention by means of a device
wherein the lubricant bath is disposed separate from the sealing sections by
means of a level-regulating element arranged in a space between the shaft

bearing and the sealing sections, and wherein said space comprises at least

one drain opening.

The lubricant bath can thereby be arranged with contact maintained with the
shaft bearing without the lubricant bath coming into contact with the sealing
sections. The risk that lubricant will leak out via the sealing sections is
thereby significantly reduced, whereupon the friction between the sealing
sections can be reduced so that the torque loss can be reduced in turn. Dust
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and dirt do not require the same level of sealing as a lubricant such as oil,
with the result that a low-friction seal can be achieved so that dirt and dust or
the like are prevented from passing through the sealing sections.

According to one embodiment of the device, a radially extending space is
formed between the level-regulating element and the shaft for said level
regulation. An effective means of keeping the lubricant bath in contact with
the shaft bearing separate from the sealing sections is achieved thereby.

According to one embodiment of the invention, the sealing section comprises
an annular section, and the level-regulating element is enclosed by an annual
section of the housing. This facilitates the design and mounting of the sealing
section and level-regulating element. Efficient sealing and efficient level
regulation are also made possible.

According to one embodiment of the invention, the level-regulating element
constitutes an integral part of the sealing section of the housing. As a result,
only one piece is required for the sealing section and level-regulating element
of the housing, which reduces the number of components.

According to one embodiment of the device, the respective annular sections
are integrated into one unit. As a result, only one piece is required for the
sealing section of the housing and the level-regulating element, which
reduced the number of components.

According to one embodiment of the device, said annular sections consist of
separate units.

According to one embodiment of the device, said at least one drain opening
is arranged so as to run essentially radially relative to the axial direction of
the shaft. Efficient level regulation of the lubricant is achieved hereby.

According to one embodiment of the device, said at least one drain opening
is arranged in the housing essentially in the bottom of the space for draining
the lubricant that has passed the level-regulating element. Accumulation of
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lubricant bath in abutment to the sealing sections is hereby prevented.
Efficient removal of the lubricant following lubrication of the shaft bearing is
also achieved.

FIGURE DESCRIPTION

The present invention will be better understood with reference to the
following detail description read in conjunction with the accompanying
drawings, in which the same reference designations refer to the same parts

consistently in the various views, and in which:

Fig. 1 schematically illustrates a motor vehicle according to one embodiment

of the invention;

Fig. 2 schematically illustrates a cross-section view of a device for lubricating
a bearing according to one embodiment of the invention;

Fig. 3 schematically illustrates a part of the device in Fig. 2; and

Fig. 4 schematically illustrates a part of a device for lubricating a bearing

according to an alternative embodiment of the invention.

DESCRIPTION OF EMBODIMENTS

The following description of the exemplary embodiments of the invention has
been provided for illustrative and descriptive purposes. It is not intended to
limit the invention to the described embodiments.

Fig. 1 schematically illustrates a motor vehicle 1 exemplified by a heavy
vehicle in the form of a goods vehicle. The vehicle can alternatively be a car,
a bus, a work vehicle or the equivalent. The vehicle is equipped in the

conventional manner with a combustion engine to propel it via a drivetrain
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comprising a transmission and shafts connected thereto. The vehicle
comprises a device | for lubricating a bearing for a rotatably journaled shaft
sealed in a housing.

Fig. 2 schematically illustrates a cross-section view of a device | for
lubricating a shaft bearing 10 for a rotatably journaled shaft 30 sealed in a
housing 20, while Fig. 3 depicts a part of the device in Fig. 2.

The shaft 30 can consist of any suitable rotatable shaft intended to be
journaled in a housing. The shaft 30 according to this embodiment comprises
a carrier 32 connected to one end area of a shaft section 34 of the shaft 30
via a spline joint 35. The carrier 32 is consequently arranged around the shaft
section 34 and arranged so as to run along the shaft section 34. According to
one variant the shaft 30 is arranged in a motor vehicle. According to one
variant the shaft 30 is included in the drivetrain of the motor vehicle.

The shaft 30 is journaled on the housing 20 by means of the shaft bearing
10. According to one variant the shaft bearing 10 consists of a conical roller
bearing.

The shaft 30 is further arranged in sealed fashion on the housing 20 by
means of a sealing configuration 40.

The sealing configuration 40 comprises a first sealing section 42 arranged on
the shaft 30. The first sealing section 42 is fixedly connected to the shaft 30.
The first sealing section 42 is enclosed in an annular section of the shaft 30
arranged externally around the shaft 30.

According to this embodiment, the first sealing section 42 is arranged on and
fixedly connected to the carrier 32.

The sealing configuration 40 comprises a second sealing section 44
arranged on the housing 20. The second sealing section 44 is fixedly
connected to the housing 20. The second sealing section 44 is enclosed by
an annular section of the housing 20 that is arranged internally around the
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housing 20. The second sealing section is fixedly connected to the housing
via a sealing element 44a.

The first sealing section 42 arranged on the shaft 30 and the second sealing
section 44 arranged on the housing are arranged so as to sealingly interwork

5  with one another and thereby form a seal. The first sealing section 42 is
herein arranged rotatably in relation to the second sealing section 44. The
first sealing section 42 and the second sealing section 44 are arranged so as
to sealingly abut one another, wherein the abutment is shaped like a
labyrinth, here schematically illustrated as a radially protruding section of the

10  first sealing section 42 arranged so as to fit into an opposing radial recess of

the second sealing section 44, which recess runs circumferentially. This
makes it more difficult for dirt and dust to be conducted through the sealing
configuration 40.

The shaft bearing 10 is arranged so as to be lubricated by means of lubricant

15  O. According to one variant the lubricant O consists of oil. The lubricant O is
arranged so as to be conducted to and removed from the shaft bearing 10 to
lubricate same. The lubricant also contributes to the cooling of the shaft
bearing 10.

The device | for lubricating a shaft bearing 10 comprises means 100 for

20  supplying lubricant O in the direction toward the shaft bearing 10. According
to one variant, the means 100 for supplying lubricant O comprise at least one
pump arranged so as to pump lubricant from a lubricant sump in the housing
20. When the lubricant O consists of oil, the lubricant sump consequently

consists of an oil sump.

25  According to one variant, the pump is connected to the shaft 30 in such a
way that the pump is activated when the shaft is driven, so that lubricant O
can be supplied to shaft bearing 10 when the need exists, i.e. when the
vehicle is driven so that the shaft 30 rotates.



WO 2014/046594 PCT/SE2013/051058

10

15

20

25

The lubricant O is then arranged so as to be led via the shaft bearing 10 for,
in the event that the shaft bearing consists of a conical roller bearing,
utilization of a pump effect generated by means of the conical rollers of the

conical roller bearing.

According to an alternative or supplemental variant, the means 100 for
supplying lubricant O comprise gears or the equivalent that are arranged so
as to splash lubricant in the direction toward the shaft bearing to lubricate

same.

The lubricant O is arranged so as to be conducted and removed from the
shaft bearing 10 to lubricate same in such a way that a lubricant bath 50 of a
certain level is kept in contact with the shaft bearing 10. The lubricant bath 50
is disposed separate from the sealing sections 42, 44 by means of a level-
regulating element 60 arranged between the shaft bearing 10 and the sealing
sections 42, 44 of the sealing configuration 40, whereupon a space 70 is
formed between the level-regulating element 60 and the sealing configuration
40.

The space comprises a drain opening 72. The drain opening 72 is arranged
in the housing 20 essentially in the bottom of the space 70 to drain the
lubricant O that has passed the level-regulating element 60. The drain
opening 72 is arranged so as to run essentially radially in relation to the axial
direction X of the shaft 30.

A radially extending space S is formed between the level-regulating element
60 and the shaft 10 for said level regulation.

The level-regulating element 60 comprises a section 60a protruding from the
housing and arranged at a distance from the shaft bearing 10 to form the
space S. The protruding section 60a is arranged in connection to the drain
opening 72 so that lubricant O that flows over the protruding section 60a from
the lubricant bath 50 is led down into the drain opening 72. The space S
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between the protruding section 60A and the shaft 30 is consequently present
to enable lubricant O to flow there between for said level regulation.

The protruding section 60a is arranged so as to protrude essentially radially
in the direction towards the shaft 30 and at a distance from the shaft 30 so
that the lubricant O in the lubricant bath 50 is allowed to flow over and down
into the space 70 for the drain opening 72.

The device | comprises a return channel 74 arranged in the housing 20 in
connection to the drain opening 72 and arranged so as to return lubricant O
to, for example, a lubricant sump. The return channel 74 is consequently
arranged in the bottom of the space 70. The return channel 74 is preferably
arranged so as to initially run essentially vertically from the drain opening 72
in the bottom of the space 70.

According to the embodiment show in Figs. 2 and 3, the level-regulating
element 60 constitutes an integral part of the sealing section of the housing.
The level-regulating element 60 and the second sealing section 44 thus form
a level-regulating sealing arrangement 80.

The level-regulating element 60 is enclosed by an annular section of the
housing 20 that is arranged internally in the housing 20. The level-regulating
element 60 is fixedly and sealingly connected to the housing 20. The level-
regulating element 60 is fixedly connected to the housing via a sealing
element 60b.

The level-regulating sealing arrangement 80 comprises a section 82 that is
present between the level-regulating element 60 and the second sealing
section 44. The level-regulating element 60 and the second sealing section
44 together form a single piece or a single unit with the intermediate section
82, as is shown in Fig. 3.

According to the embodiment in Fig. 3, the intermediate section 82 is
annular, and fixedly and sealingly connected to the housing 20. The annular
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intermediate section 82 has openings 82a arranged around it, one of which is
intended to constitute a drain opening/connection to a drain opening 72 for
connection to the return channel 74 and is to be oriented in the bottom of the
space. The presence of a set of preferably uniformly distributed throughgoing
openings 82a along the orbit of the intermediate section 82a simplifies the
mounting of said mutually integrated level-regulating element 60 and second
sealing section 44, in that it simplifies the orientation of the intermediate
section for localizing the drain opening.

The level-regulating element 60 of the level-regulating sealing arrangement
80 forms a collar section that runs internally around and protrudes radially
from the housing 20.

According to one embodiment, the level-regulating sealing arrangement 80
comprising the level-regulating element 60 and the second sealing section 44

consist of one and the same material.

According to one embodiment, the level-regulating sealing arrangement 80
comprising the level-regulating element 60 and the second sealing section 44
comprise a steel core around which rubber is arranged for said sealing.

Fig. 4 schematically illustrates a part of a device for lubricating a bearing for a
rotatably journaled shaft sealed in a housing according to an alternative

embodiment of the present invention.

The embodiment according to Fig. 4 differs from the embodiment according
to Figs. 2 and 3 in that the level-regulating element 160 constitutes a
separate unit and consequently is separate from the second sealing section
144,

The level-regulating element 160 thus consists of an annular section that is
intended to be arranged internally in the housing 20. The level-regulating
element 160 is intended to be fixedly and sealingly connected to the housing.
The second sealing section 144 further consists of an annular section that is
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intended to be arranged internally in the housing. The second sealing section
144 is intended to be fixedly and sealingly connected to the housing.

The annular level-regulating element 160 and the annular second sealing
section 144 are consequently arranged at a distance from one another,
whereupon a space 170 is formed between them. The drain opening is thus
intended to be arranged between the level-regulating element 160 and the
second sealing section 144, wherein the opening is arranged directly in the
housing for the return channel.

Various embodiments of level-regulating elements in a device for lubricating
a bearing for a rotatably journaled shaft sealed in a housing have been
described with reference to Figs. 2-4 above.

According to one alternative variant, the level-regulating element constitutes
an integral part of the housing. The level-regulating element thus consists of
a radially projecting section of the housing for said level regulation.

According to the example above, the shaft is a rotatably journaled shaft
sealed in a housing in a vehicle. However, the shaft can consist of any
suitable rotatably journaled shaft in a housing where lubrication of bearings is
needed.

The intermediate space between the level-regulating element and the shaft is
formed above in that the level-regulating element protrudes radially outward
toward the shaft to a distance from the shaft. According to one variant, the
shaft has a recess or a step corresponding to the radially protruding level-
regulating element so that the radially protruding level-regulating element
protrudes into the recess at a distance from the bottom of the recess or is on
the level of the surface of the shaft on the side of the recess, wherein the
recess has an axial extent such that the lubricant is allowed to pass the level-
regulating element via the recess and to the space in order to be conducted
away to the drain opening.
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CLAIMS

1. A device (I) for lubricating a bearing (10) for a rotatably journaled shaft
(30) sealed in a housing (20), wherein a sealing section (42) arranged on the
shaft (30) and a therewith interworking sealing section (44; 144) in the
housing (2) form a seal, wherein lubricant (O) is arranged so as to be
conducted to and removed from the shaft bearing (10) in such a way that a
lubricant bath (50) with a certain level is kept in contact with the shaft bearing
(10), characterized in that the lubricant bath (50) is disposed separate from
the sealing sections (42, 44) by means of a level-regulating element (60; 160)
arranged in a space (70) between the shaft bearing (10) and the sealing
sections (42, 44), and in that the space (70) comprises at least one drain
opening (72).

2. A device according to claim 1, wherein a radially extending space (S) is
formed between the level-regulating element (60; 160) and the shaft (30) for
said level regulation.

3. A device according to claim 1 or 2, wherein said sealing section (44) is
enclosed by an annular section of the housing (20) and the level-regulating
element (60; 160) is enclosed by an annular section of the housing (20).

4. A device according to any of claims 1-3, wherein the level-regulating
element (60) constitutes an integral part of the sealing section of the housing.

5. A device according to 3 or 4, wherein each respective annular section is
integrated into a unit.

6. A device according to claim 3, wherein said annular sections constitute
separate units.

7. A device according to any of claims 1-6, wherein said at least one drain
opening (72) is arranged so as to run essentially radially relative to the axial
direction (X) of the shaft (30).
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8. A device according to any of claims 1-7, wherein said at least one drain
opening (72) is arranged in the housing (20) essentially in the bottom of the
space (70) for draining lubricant (O) that has passed the level-regulating
element (60; 160).

9. A motor vehicle (1) comprising a device (I) according to any of claims 1-8.
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