DESCRIPTION

Dynamic Pressure-type Liquid Bearing Unit

Technical Field
The present invention relates to a dynamic pressure-type

liquid bearing unit.

Background Art

Conventionally, a spindle motor using a dynamic
pressure-type liquid bearing unit has been used in an
information épparatus such as a magnetic disk drive unit, and,
for example, in Japanese Unexamined Patent Publication No.
H9-210054, a dynamic pressure-type liquid bearing unit which
prevents lubricating oil from leaking is disclosed.

Fig. 5 shows a prior-art_dynamic pressure-type liquid
bearing unit.

A thrust plate 4 is attached to one end side of a sleeve
3 which is rotatably supported on a shaft 2 as a stationary
shaft, and a thrust bearing 1 attached to the shaft 2 is
sandwiched by the sleeve 3 and the thrust plate 4 with a gap
therearound. A sealing plate 5 is fixed by press-fitting on
the other end of the sleeve 3, and a minute space is formed
between the inner circumferential surface of the sealing plate
5 and the shaft 2. In addition, a motor hub 6 is adhered by
press-fitting on the outer circumferential surface of the
sleeve 3.

Lubricating o0il is filled in the gap between the shaft



2 and the inner circumferential surface of the sleeve 3 and
the gap around the thrust bearing 1 between the sleeve 3 and
thrust plate 4 and, and in order to prevent leakage of the
lubricating oil, first and second capillary sealing portions
7a and 7b are formed on both end sides of the bearing gap.

Namely, the V-shaped first capillary sealing portion 7a,
on which a tapered surface along the axial direction is formed,
is formed between the upper end portion of the inner
circumferential surface of the sleeve 3 and the shaft 2, and
the V-shaped second capillary sealing portion 7b, on which a
tapered surface along the axial direction is formed, is formed
between the thrust plate 4 and the shaft 2. When the first
and second capillary sealing portions 7a and 7b are formed as
such, the lubricating oil is retained in the bearing by
capillarity, therefore leakage of the lubricating oil can be
prevented.

In addition, at least on one surface of the outer
circumferential surface of the shaft 2 and the inner
circumferential surface of the sleeve 3 that is opposed to the
outer circumferential surface, herringbone-shaped dynamic
pressure-generating grooves 8a and 8b are formed in the secfion
between the first capillary sealing portion 7a and second
capillary sealing portion 7b. Herein, such surface that is
formed with the grooves 8a and 8b is the inner circumferential
surface of the sleeve. In Fig. 5, the grooves are illustrated
with the same height as that of the sleeve 3 and in a laterally

shifted manner.



The shape of the dynamic pressure-generating grooves 8a
on a radial bearing surface formed on the inner circumferential
surface of the sleeve 3 is such that a width A from a central
bent portion 1l0a to an end portion 10b of the dynamic
pressure-generating grooves 8a is greater than a width B from
the central bent portion 10a to an end portion 10c, and that
the shapes of the grooves on either sides of the width A and
the width B become unsymmetrical. In addition, the
unsymmetrical grooves are formed as dynamic pressure-
generating grooves that are located at the furthest position
from the thrust bearing 1. With such construction, an oil
moving direction, that is produced due to imbalance of dynamic
pressure, is restricted to the thrust bearing side and a 1liquid
level position of the lubricating oil is stabilized between
10a and 10b of the dynamic pressure-generating grooves 8a.

Accordingly, in the dynamic pressure-type ligquid bearing
unit constructed as described above, by rotating a motor, a
force is produced to move the lubricating oil toward the center
of the bearing, and the height of the liquid level is shifted
and the liquid level is stabilized.

However, at the same time as the motor is rotated, the
liquid level of the lubricating oil shifts to a position where
the dynamic pressures inside the dynamic pressure-generating
grooves 8a and 8b are balanced each other, therefore the dynamic
pressure-generating grooves 8a and 8b are partially exposed
to air so that the dynamic pressure-generating grooves 8a and

8b easily catch air and the air is trapped in the bearing.



If the trapped air remains staying in the bearing, there
arises a problem that air pressure is generated to push the
lubricating oil outside so that the lubricating oil flows out

of opening portions.

Disclosure of the Invention

It is an object of the present invention to solve the
above-described problem and provide a dynamic pressure-type
liquid bearing unit which can prevent lubricating oil from
flowing outside by discharging air that is trapped in the
bearing.

A dynamic pressure-type liquid bearing unit of the
invention is characterized in that groove portions for removing
air are formed on the outer surface of the stationary shaft.

According to the present invention, air that is trapped
in the bearing can be discharged at all times and lubricating
0oil can be prevented from flowing out.

A dynamic pressure-type liquid bearing unit according to
a first aspect of the present invention is constructed so that;
a thrust plate is attached to one end side of a sleeve which
is rotatably supported on a stationary shaft, and a thrust
bearing attached to the stationary shaft is sandwiched by the
sleeve and the thrust plate leaving a gap around the thrust
bearing, unsymmetrical herringbone-shaped dynamic pressure-
generating grooves are formed on at least one surface of the
outer circumferential surface of the stationary shaft and the

inner circumferential surface of the sleeve that is opposed



to the outer circumferential surface, and lubricating oil is
filled in a gap between the stationary shaft and the inner
circumferential surface of the sleeve and the gap around the
thrust bearing between the sleeve and the thrust plate, wherein
a first capillary sealing portion, on which a tapered surface
along the axial direction is formed, is formed between one end
of the stationary shaft and the sleeve and a second capillary
sealing portion, on which.a tapered surface along the axial
direction is formed, is formed between the other end of the
stationary shaft and the thrust plate, and groove portions for
removing air are formed on the outer surface of the stationary
shaft between the first capillary sealing portion and the
second capillary sealing portion.

According to this construction, even if air is trapped
in the lubricating oil, the trapped air is discharged outside
by the groove portions for removing air, therefore, expansion
due to changes in temperature and air pressure can be suppressed
and the lubricating oil is prevented from flowing outside.

A dynamic pressure-type liquid bearing unit according to
a second aspect of the present invention is constructed so that;
in the first aspect, the groove portions are formed on the side
of the second capillary sealing portion.

A dynamic pressure-type liquid bearing unit according to
a third aspect of the present invention is constructed so that;
in the second aspect, the groove portions are formed to extend
to the second capillary sealing portion.

According to this construction, air trapped in the



lubricating oil can be discharged outside more easily.

A dynamic pressure-type liquid bearing unit according to
a third aspect of the present invention is constructed so that;
in any of the first through third aspects, the length of the
second capillary sealing portion is made longer than the length
of the first capillary sealing portion.

According to this construction, the retention volumes of
the lubricating oil in the capillary sealing portions are
increased, whereby the lubricating oil can be prevented from

leaking outside.

Brief Description of Drawings

Fig. 1 shows a section of a spindle motor using a dynamic
pressure-type liquid bearing unit according to Embodiment 1
of the present invention;

Fig. 2 shows an explanatory view of dynamic pressure
generating grooves formed on a shaft of the dynamic
pressure-type liquid bearing unit of Fig. 1;

Fig. 3 shows a section of a spindle motor using a dynamic
pressure-type liquid bearing unit according to Embodiment 2
of the present invention;

Fig. 4 shows a section of a spindle motor using a dynamic
pressure-type liquid bearing unit according to Embodiment 3
of the present invention; and

Fig. 5 shows a section of a spindle motor using a dynamic

pressure-type liquid bearing unit of a prior art.



Best Mode for Carrying out the Invention

Hereinafter, embodiments of the present invention will
be explained in detail with reference to Fig. 1 through Fig.
4. Components that act in a similar manner as those of Fig.
5 showing a prior art will be described using the same reference
symbols.

Embodiment 1

Fig. 1 and Fig. 2 show Embodiment 1.

Embodiment 1 is generally similar in construction to Fig.
5 showing the prior art, however, differs from the latter in
that that groove portions 9 for removing air are formed on the
outer circumferential portion of a shaft 2 so as to prevent
lubricating oil from leaking.

As shown in Fig. 1, in a dynamic pressure-type liquid
bearing unit, a thrust plate 4 is attached to one end side of
a sleeve 3 made of brass or the like, which is rotatably
supported on the shaft 2 as a stationary shaft, and a thrust
bearing 1 attached to the shaft 2 is sandwiched by the sleeve
3 and the thrust plate 4 leaving a gap around the thrust bearing.
On the other end of the sleeve 3, a sealing plate 5 is fixed
by press-fitting on the shaft 2, and a minute space is formed
between the inner circumferential surface of the sealing plate
5 and the shaft 2.

The shaft 2 on which the thrust bearing 1 is fixed is
inserted into the sleeve 3. 1In addition, a motor hub 6 is
adhered by press-fitting on the outer circumferential surface

of the sleeve 3.



Herringbone-shaped dynamic pressure-generating grooves
8a and 8b are formed on the inner circumferential surface of
the sleeve 3.

Dynamic pressure-generating grooves 8a that are formed
on the upper side are, as shown in Fig. 2, unsymmetrical in
shape in which a width A from a central bent portion 10a to
an end portion 10b of the dynamic pressure-generating grooves
8a is greater than a width B from the central bent portion 10a
to an end portion 10c. Being thus constructed, lubricating
oil produces a force to move itself from the upper end portion
of the bearing toward the thrust bearing side, so that an oil
moving direction produced due to imbalance of dynamic pressure
is restricted and a 1iquid level height of the lubricating oil
is stabilized at a position where dynamic pressure balances
between 10a and 10b.

In addition, the lubricating oil is filled in a gap
between the shaft 2 and the inner circumferential surface of
the sleeve 3 and the gap around the thrust bearing (1) formed
by being sandwiched by the sleeve 3 and the thrust plate 4.

In addition, a V-shaped first capillary sealing portion
7a, on which a tapered surface along the axial direction is
formed, is formed between the upper end portion of the inner
circumferential surface of the sleeve 3 and the shaft 2, and
a V-shaped second capillary sealing portion 7b, on which a
tapered surface along the axial direction is formed, is formed
between the thrust plate 4 and the shaft 2. By providing these

first and second capillary sealing portions 7a and 7b, a



phenomenon that the liquid lubricating oil shifts from a wider
section toward a narrower section, that is to say capillarity,
occurs, so that the lubricating o0il can be retained in the
bearing portion and prevented from leaking outside.

In addition, a plurality of groove portions 9 for removing
air are formed on the outer surface of the shaft 2 between the
first capillary sealing portion 7a and the second capillary
sealing portion 7b. .

Being thus constructed, as a motor is rotated, a force
is produced to act so that the lubricating oil is moved toward
the direction of the lower thrust bearing 1, the height of the
liguid surface is shifted, and the liquid surface is stabilized.
At this time, since the height of the liquid surface shifts
to a position where the dynamic pressures balance between 10a
and 10b of the dynamic pressure-generating grooves 8a, the
dynamic pressure-generating grooves 8a are partially exposed
to air and air is trapped in the bearing.

However, in Embodiment 1, since a plurality of groove
portions 9 for removing air are formed on the outer
circumferential surface of the shaft 2, the trapped air passes
through the groove portions 9 for removing air and is discharged
outside via the second capillary sealing portion 7b at all
times.

Accordingly, an outflow of the lubricating oil to the
outside due to trapping of air in the lubricating oil can be
prevented.

Herein, the number of the groove portions 9 for removing



air is not particularly limited. It may be a single groove
portion or a plurality of groove portions. Also, the shape
thereof is not particularly limited.

Embodiment 2

Fig. 3 shows Embodiment 2 of the present invention.

Embodiment 2 is generally similar in construction to the
Embodiment 1 described above, however, differs from the latter
in that the groove portions 9 for removing air are formed to
extend to the second capillary sealing portion 7b.

By extending the groove portions 9 for removing air to
the side of the second capillary sealing portion 7b, air that
is trapped in the bearing can be discharged outside more
smoothly.

Embodiment 3

Fig. 4 shows Embodiment 3 of the present invention.

In the above-described embodiments, it is preferable that
the length of the second capillary sealing portion 7b is made
greater than the length of the first capillary sealing portion
Ja.

Namely, in the dynamic pressure~type liquid bearingunit,
by rotating a motor, the lubricating oil is shifted in the.
direction of the thrust bearing by using the unsymmetrical
herringbone-shaped grooves 8a formed on a radial bearing, and
stabilized, while the shifted lubricating oil is retained in
the second capillary sealing portion 7b.

In addition, since the air trapped in the lubricating oil

is also discharged outside from the second capillary sealing
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portion 7b, by setting the length d2 of the second capillary
sealing portion 7b, preferably, to be 1.5 to 3 times as great
as the length dl of the first capillary sealing portion 7a,
the retention volume of the lubricating oil in the second
capillary sealing portion 7b can be increased and the
lubricating oil can be prevented from leaking outside more
effectively.

In each of the above-described embodiments, the dynamic
pressure-generating grooves 8a and 8b are formed on the side
of the inner circumferential surface of the sleeve 3. However,
the present invention is not limited hereto and in a case where
the dynamic pressure-generating grooves are formed on the side
of the shaft 2 or on both the shaft 2 and the sleeve 3, similar
effects can also be obtained.

In addition, in the above-described embodiments, the
dimensional difference of the unsymmetrical grooves is set as
0.2mm, the distance between the sleeve 3 and the shaft 2 is
set as 3um, and eight grooves 9 for removing air are formed
to have a depth of 0.3mm and a width of 0.3mm.

As may be understood through the above embodimenfs,
according to the dynamic pressure-type liquid bearing of the
present invention, the first capillary sealing portion is
formed between one end of the stationary shaft and the sleeve,
the second capillary sealing portion is formed between the
other end of the stationary shaft and the thrust plate, and
the groove portions for removing air are formed on the outer

surface of the stationary shaft between the first capillary
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sealing portion and the second capillary sealing portion. As
a result, air trapped in the bearing is discharged at all times
and the lubricating oil can be prevented from flowing outside.

In addition, by setting the capillary sealing portion on
the air-discharging side to be long, the lubricating oil can

be prevented from flowing outside.
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WHAT IS CLAIMED IS:
1. A dynamic pressure-type liquid bearing unit, in which

a thrust plate (4) is attached to one end side of a sleeve
(3) which is rotatably supported on a stationary shaft (2) and
a thrust bearing (1) attached to the stationary shaft (2) is |
sandwiched by the sleeve (3) and the thrust plate (4) leaving
a gap around the thrust bearing (1),

unsymmetrical herringbone-shaped dynamic pressure-
generating grooves are formed on at least one surface of the
outer circumferential surface of the stationary shaft (2) and
the inner circumferential surface of the sleeve (3) that is
opposed to the outer circumferential surface of the stationary
shaft, and

lubricating oil is filled in a gap between the stationary
shaft (2) and the inner circumferential surface of the sleeve

(3) and the gap formed around the thrust bearing (1) by being

sandwiched by the sleeve (3) and the thrust plate (4),

N

characterized in that:
DUy "““'/

a first capillary sealing portion (7a), on which a tapered

surface along the axial direction is formed, is formed between
one end of the stationary shaft (2) and the sleeve (3), and
a second capillary sealing portion (7b), on which a tapered
surface along the axial direction is formed, is formed between
the other end of the stationary shaft (2) and the thrust plate
(4); and

groove portions (9) for removing air are formed on the

outer surface of the stationary shaft (2) between the first
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capillary sealing portion (7a) and the second capillary sealing

portion (7b).

2. A dynamic pfessure-type liquid bearing unit as set forth
in Claim 1, wherein the groove portions (9) are formed on the

side of the second capillary sealing portion (7b).

3. A dynamic pressure-type liquid bearing unit as set forth
in Claim 2, wherein the groove portions (9) are formed to extend

to the second capillary sealing portion (7b).

4, A dynamic pressure-type liquid bearing unit as set forth
in any of Claim 1 through Claim 3, wherein the length of the
second capillary sealing portion (7b) is made greater than the

length of the first capillary sealing portion (7a).
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