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Description

SPINDLE MOTOR AND FABRICATING METHOD THEREOF

[1]
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Technical Field

The present invention relates to a spindle motor, and more particularly, to a bearing
housing for supporting a rotor and a base plate to which the bearing housing is fixed.
Background Art

Spindle motors are widely used in electronic appliances (e.g., a projection
television, a hometheater device, a drive for a computer, etc.) requiring precisely
rotational devices. The spindle motors are small in size and can rotate at high speed.
Also, the spindle motors are easy to precisely control and have low power
consumption. Because of these advantages, the use of the spindle motors is expected to
increase.

Hereunder, a related art spindle motor will be described.

Fig. 1 is a sectional view of a related art slim-type spindle motor.

Referring to Fig. 1, the related art slim-type spindle motor 10 includes a base plate
11, a printed circuit board (PCB) 12, a bearing housing 13, a bearing 14, a core 18, a
washer 15, a thrust plate 16, and a thrust stopper 17. Also, a rotor is inserted into the
bearing 14 to perform a rotational movement.

An assembly process of the slim-type spindle motor 10 will be described below.
First, the bearing 14 is press-fit into the bearing housing 13. The washer 15, the thrust
plate 16, and the thrust stopper 17 are assembled in a lower side of the bearing housing
13. Thereafter, the bearing housing 13 is coupled to the base plate 11. At this time, the
thrust stopper 17 and the base plate 11 are coupled to end portions a and b of the
bearing housing 13 by caulking.

Also, the core 18 is coupled to the bearing housing 13 in a state that the PCB 12 is
fixed to the base plate 11. The core 18 is supplied with power from the PCB 12.

After the stator is assembled through the above-described processes, the rotor (not
shown) is inserted into the bearing housing 13. The rotor includes a shaft, a rotor yoke,
and a permanent magnet. The rotor is rotated by a repulsive magnetic force between
the core 18 and the rotor.

Preferably, the bearing housing 13 and the base plate 11 are exactly perpendicular
to each other. However, since the bearing housing 13 is inclined at an angle ranging
from the minimum 2~3' to the maximum 10" with respect to an imaginary vertical line,
a disk rotated by the spindle motor 10 collides against an inside of a drive.

To solve the above problems, a process for correcting a shaft perpendicularity is

carried out. That is, after the bearing housing 13 is finally assembled, it is forcibly
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pressed in a state that the bearing housing 13 is inserted into an assembly jig. In this
process, a physical press is applied to the bearing housing 13 on the basis of three
points of the base plate 11. This process is called a "shaft perpendicularity adjusting
process".

However, when an excessive force is applied during the shaft perpendicular
adjusting process, the bearing housing 13 and the bearing 14 may be deformed and the
shaft may be again inclined by a spring-back shape of the assembly structure even after
the shaft perpendicularity is corrected.

Also, among the entire processes of manufacturing the spindle motor 10, the shaft
perpendicularity adjusting process is complicate and its accuracy is difficult to obtain.
That is, the shaft perpendicularity adjusting process often causes defective spindle
motors and decreases the productivity of the spindle motors.

A structure of another related art spindle motor, namely half height spindle motor,
will now be described.

Fig. 2 is a sectional view of a related art half height spindle motor.

Referring to Fig. 2, the half height spindle motor 20 includes a bearing housing 21,
a base plate 22, a PCB 23, a thrust plate 24, a bearing 25, and a core 26.

Specifically, the bearing housing 21 has a thrust stopper integrally formed on a
lower surface, without separate thrust stopper as shown in Fig. 1, and is press-fit into
the base plate 22 including a burred portion c.

Also, the thrust plate 24 and the bearing 25 are inserted through an upper portion of
the bearing housing 21. The core 26 is not supported by the PCB 23, but is adhered to
the bearing housing 21 by an adhesive, or press-fit into the bearing housing 21.

However, when the core 26 is adhered to or press-fit into the bearing housing 21
without any additional supporting structure, the adhesive takes a lot of time to harden.
When a gap is formed between the core 26 and the housing 21, the press-fit is
impossible, or they are coupled at an incorrect position. Moreover, when the inner
diameter of the core 26 is too small or the outer diameter of the housing 21 is too large,
a large amount of press-fit is applied, causing the deformation of the core 26.

Meanwhile, the bearing supporting structure such as the half height spindle motor
of Fig. 2 may be applied to the slim-type spindle motor 10 of Fig. 1. However, since
the base plate 11 used in the slim-type spindle motor is relatively thin (about 0.6-0.8
mm), the base plate 11 may be deformed by the press-fit. Thus, this case is difficult to
actually apply. In order to form the burred portion ¢ on the base plate 11 of the slim-
type spindle motor 10, the base plate 11 must be thicker. Accordingly, it is difficult to
fabricate the spindle motor with slim profile.

Due to these problems, it is difficult to apply the bearing supporting structure of the
half height spindle motor to the slim-type motor.
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Disclosure of Invention

Technical Problem

An object of the present invention is to provide a spindle motor capable of
correcting a shaft perpendicularity during an assembly process and a fabricating
method therefore. Also, the spindle motor can have an improved operating reliability
because of the absence of a shaft perpendicularity adjusting process.

Another object of the present invention is to provide a spindle motor in which a
bearing housing, a base plate, and a core can be assembled at their correct positions
and an assembly operation is convenient, and a fabricating method therefore.

A further another object of the present invention is to provide a spindle motor that
can provide an increased convenience of assembly and reduce a manufacturing cost,
and a fabricating method thereof. That is, in the spindle motor, parts of a stator can be
assembled conveniently by a simple method, such as a welding, an adhesion, and a
press-fit.

Technical Solution

In an aspect of the present invention, there is provided a spindle motor including: a
rotor; a bearing housing into which the rotor is inserted; a base plate fixing the bearing
housing; a housing guide fixed to the base plate, the housing guide having at least one
vertical portion guiding an outer surface of the bearing housing; a printed circuit board
mounted on the base plate; and a stator coupled to an outer surface of the bearing
housing and supplied with power from the printed circuit board.

In another aspect of the present invention, there is provided a method for fabricating
the spindle motor, including: providing a single assembly by connecting a base plate to
a housing guide; and moving the single assembly toward the bearing housing in a state
that a opening portion of the bearing housing having a cup shape is supported to a
assembly jig, such that a shaft perpendicularity is corrected by supporting a first
portion of the bearing housing to the base plate and supporting a second portion of the
bearing housing to the housing guide.

Advantageous Effects

According to the present invention, since the shaft perpendicularity adjusting
process need not be separately performed after the motor is completely assembled, it is
possible to prevent the change of the shaft perpendicularity when the motor is used in
products and also prevent the defective of the motor components that may be caused
while adjusting the shaft perpendicularity.

Also, the present invention can obtain the accurate shaft perpendicularity and each
component of the motor can be coupled and fixed at the correct positions without

excessive tolerance management.
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In addition, the production of defective products can be reduced and the number of
the manufacturing processes is reduced, thereby increasing the productivity of the
motor. Moreover, while the thickness of the spindle motor is minimized, the spindle
motor can maintain the stable performance and its lifetime can be extended.

Brief Description of the Drawings

The accompanying drawings are included to provide a further understanding of the
invention. In the drawings:

Fig. 1 is a sectional view of a related art slim-type spindle motor;

Fig. 2 is a sectional view of a related art half height spindle motor;

Fig. 3 is a sectional view of a spindle motor according to an embodiment of the
present invention;

Fig. 4 is a flowchart illustrating a method of fabricating a spindle motor according
to an embodiment of the present invention;

Fig. 5 is a sectional view showing an assembled state of a housing guide and a base
plate according to an embodiment of the present invention; and

Fig. 6 is a sectional view showing an assembled state of a base plate and a bearing
housing according to an embodiment of the present invention.

Best Mode for Carrying Out the Invention

Hereinafter, a spindle motor and a fabricating method thereof according to the
present invent will now be described in detail with reference to the accompanying
drawings.

Fig. 3 is a sectional view of a spindle motor according to the present invention.

Referring to Fig. 3, the spindle motor includes a base plate 110, a PCB 180, a
housing guide 120, a bearing housing 130, a bearing 140, a washer 150, a thrust plate
160, and a core 170. The spindle motor further includes a rotor 190 in an inside of the
bearing 140. The rotor 190 is rotated by an electromagnetic force generated between
the rotor 190 and a coil wound around the core as a stator.

The components of the spindle motor will be described below in detail.

The bearing housing 130 is provided in a cup shape by a deep drawing process. The
bearing housing 130 has a downwardly convex portion 131 on a lower surface. The
deep drawing process is a technique to press a sheet into a die using a punch. That is,
the deep drawing process is to process the sheet in a three-dimensional convex shape.
The bearing housing 130 manufactured by the deep drawing process is more efficient
than that manufactured by the cutting processing. The convex portion 131 formed in
the lower portion of the cup-shaped bearing housing 130 serves as the thrust stopper.

Also, the bearing housing receives the thrust plate 160, the washer 150, and the
bearing 140. The thrust plate 160 is disposed inside the convex portion 131 formed at
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the lower portion of the bearing housing 130. And, The thrust plate 160 supports an
end portion of the rotor 190 passing through the bearing 140 and reduces friction when
the rotor 190 rotates. The washer 150 prevents a backflow of oil received in the
bearing housing 130, and the bearing 140 reduces a friction force when the rotor 190 is
rotated at high speed.

Also, the base plate 110 has a center hole 114 at a center portion such that the
bearing housing 130, specifically the convex portion 131 of the bearing housing 130, is
received in the center hole 114. A plurality of inserting holes 112 are formed at an
outside of the center hole 114 such that the housing guide 120 is received in the
inserting holes 112. The convex portion 131 formed at the lower portion of the bearing
housing 130 is inserted into the center hole 114, and an inserting protrusion 122
formed in the housing guide is inserted into the inserting hole 112 and connected
thereto. It is preferable that three to six inserting holes 112 be formed.

Meanwhile, the housing guide 120 is manufactured in a doughnut-shaped plate to
surround the bearing housing 130 and its inner end portion contacting the bearing
housing 130 is bent to form a burred portion 124. Of course, the burred portion 124
may be provided using another method, except the burring process.

Also, the housing guide 120 includes the inserting protrusion 122 formed at a
position corresponding to the inserting hole 112 of the base plate 110, and the inserting
protrusion 122 is inserted into the inserting hole 112. As described above, it is
preferable that three to six inserting protrusions 112 are formed. The inserting hole 112
of the base plate 110 and the inserting protrusion 122 of the housing guide 120 are
firmly coupled by a press-fit or a press-fit and a welding with a predetermined
assembly tolerance.

After the housing guide 120 is fixed to the base plate 110, the bearing housing 130
is coupled. The convex portion 131 of the bearing housing 130 is inserted into the
center hole 114 of the base plate 110, and the burred portion 124 of the housing guide
120 is coupled while guiding an outer surface of the bearing housing 130.

When the bearing housing 130 is press-fit into the housing guide 120 with an
assembly tolerance, the bearing 140 received in the bearing housing can be contracted
so that the rotation of the shaft is interrupted. Therefore, it is preferable that an inner
diameter of the burred portion 124 be a little larger than an outer diameter of the
bearing housing 130. To increase the coupling strength of the bearing housing 130 and
the housing guide 120, an adhesive is coated on a contact surface between the burred
portion 124 and the bearing housing 130, such that the housing guide 120 is firmly
coupled to the bearing housing 130.

Also, the PCB 180 is mounted on the base plate 110, and the core 170 is mounted
on the PCB 180. A coil is wound around the core 170 and supplied with power from
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the PCB 180. When the power is supplied to the coil of the core 170, an elec-
tromagnetic force is formed and a repulsive force is applied between the rotor 190 and
a permanent magnet, so that the rotor 190 rotates.

Meanwhile, when the core 170 is mounted, it is fixed by a support (not shown)
protruding upward from the PCB 180 and is coupled to the outer surface of the bearing
housing 130. At this time, an upper end portion of the burred portion 124 of the
housing guide 120 supports the contact portion of the core 170 in an upper direction,
such that the mounting position of the core 170 is guided. In other words, the core 170
is supported by the upper portion of the burred portion 124. Thus, the mounting
position of the core 170 can be accurately set by the housing guide 120 and a weight of
the core 170 can be somewhat supported by the housing guide 120.

Hereinafter, the method for fabricating the spindle motor according to the present
invention will now be described in detail.

Fig. 4 is a flowchart illustrating the method for fabricating the spindle motor
according to the present invention.

Referring to Fig. 4, in operation S100, the inserting protrusion 122 of the housing
guide 120 is inserted into the inserting hole 112 of the base plate 110. At this time, the
inserting protrusion 122 is press-fit or inserted into the inserting hole 112 and fixed by
a welding. The assembling process of the base plate 110 and housing guide 120 will be
fully understood by a side sectional view of the spindle motor shown in Fig. 5. Also, in
operation S105, apart from the assembling process of base plate 110 and housing guide
120, the thrust plate 160, the washer 150, and the bearing 140 are inserted/fixed to the
bearing housing 130. In operations S100 and S105, although a plurality of components
are installed in the bearing housing 130 after assembling the base plate 110 and the
housing guide 120, this is merely illustrative. For example, the operations S100 and
S105 may be reversed or separately performed.

Then, in operation S110, a position of the bearing housing 130 is supported at a
shaft guide (not shown) formed on an assembly jig in a state that the bearing housing
130 is reversed. In operation S115, after the bearing housing 130 is supported at the
shaft guide, an adhesive is coated on the inside of the burred portion 124 of the
housing guide 120 and the outer surface of the bearing housing 130 contacting the
burred portion 124. Also, the adhesive may be coated on either of the two surfaces.

Then, in operation S120, the base plate 110 coupled to the housing guide 120 is also
coupled to the bearing housing 130 in an upward direction in a state that the base plate
110 is reversed. At this time, the convex portion 131 of the bearing housing 130 is
inserted into the center hole 114 of the base plate 110 and the side surface of the
bearing housing 130 is adhered to the burred portion 124.

The process of coupling the bearing housing 130 and the housing guide 120 is il-
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lustrated in detail in Fig. 6.

In operation S125, before the adhesive coated on the bearing housing 130 and the
contact portion of the housing guide 120 is hardened, the perpendicularity of the
bearing housing 130 with respect to the horizontal plane of the base plate 110 is
measured. Then, the slope of the bearing housing 130 is accurately adjusted. Because
the process of receiving the bearing guide 120 in the bearing housing 130 and the
process of accurately adjusting the perpendicularity of the bearing housing 130 are
carried out simultaneously, user's convenience is more improved. Also, because a
process of adjusting the perpendicularity is not required later, the components such as
the bearing 140 will not be damaged. Specifically, in a state that the bearing housing
130 is received in the assembly jig, the base plate 110 fixed to the housing guide 120 is
fixed to the bearing housing 130 while the perpendicularity of the bearing housing 130
is accurately adjusted. Therefore, the assembling process is convenient and the
accurate perpendicularity can be obtained. Further, because the base plate 110 is
coupled to the bearing housing 130 in an upward direction in a state that the bearing
housing 130 is reversed. Therefore, the process of correcting the perpendicularity with
respect to the horizontal plane of the base plate 110 becomes more convenient.

In operation S130, the core 170 is fixed to the supporting structure provided on the
PCB 180. The lower end portion of the core 170 is mounted in the end portion of the
burred portion 124 of the housing guide 120, and the inner surface of the core 170 is
coupled to the outer surface of the bearing housing 130. The inner surface of the core
170 and the outer surface of the bearing housing 130 can be coupled more firmly by
the adhesive. The mounting position of the core 170 can be accurately set at the burred
portion 124 of the housing guide 120 and the position of the core 170 can be somewhat
supported by the burred portion 124. Thus, the core 170 can be mounted conveniently,
accurately and reliably.

In operation S135, after the stator of the spindle motor is completely assembled
through the above-described procedures, the stator is separated from the assembly jig,
and the rotor 190 is inserted into the bearing 140 of the bearing housing 130.

Meanwhile, the order of the process of assembling the PCB 180 and the base plate
110 is not fixed. However, it is preferable that the PCB 180 be fixed to the base plate
110 before the housing guide 120 is coupled thereto.

Mode for the Invention

According to the present invention, since the bearing guide is further provided as a
separate structure to support the bearing housing, the bearing housing is supported by
the housing guide and the core is supported to the housing guide. Therefore, the per-

pendicularity of the rotor can be accurately adjusted. Also, the present invention can be
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implemented in various constructions.

Although the bearing housing and the housing guide, and the core and the bearing
housing are adhered and fixed together, they can also be fixed to each other by a
welding or a press-fit. However, in view of the improvement and correction of the per-
pendicularity, the adhering method is preferable.

Although the housing guide and the base plate, and the bearing housing and the
base plate are coupled together by the press-fit and/or the welding, they can also be
fixed each other by adhering or other coupling method. However, in view of the firm
coupling, the press-fit and/or the welding are/is preferable.

Industrial Applicability

Since the shaft perpendicularity adjusting process need not be separately performed
after the motor is completely assembled, the prevent invention can prevent the change
of the shaft perpendicularity when the motor is used in products and can prevent the
defective of the motor components that may be caused while adjusting the shaft per-
pendicularity.

Also, the present invention can obtain the accurate shaft perpendicularity and
correct the shaft perpendicularity conveniently. In addition, the production of defective
products can be reduced and the number of the manufacturing processes is reduced,
thereby increasing the productivity of the motor. Moreover, while the thickness of the
spindle motor is minimized, the spindle motor can maintain the stable performance and

its lifetime can be extended.
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Claims

A spindle motor comprising:

arotor;

a bearing housing into which the rotor is inserted;

a base plate fixing the bearing housing;

a housing guide fixed to the base plate, the housing guide having at least one
vertical portion guiding an outer surface of the bearing housing;

a printed circuit board mounted on the base plate; and

a stator coupled to an outer surface of the bearing housing and supplied with
power from the printed circuit board.

The spindle motor according to claim 1, wherein the vertical portion of the
housing guide is a burred portion formed by a half blanking process.

The spindle motor according to claim 1, further comprising a core disposed on
the vertical portion of the housing guide.

The spindle motor according to claim 1, wherein the housing guide has a portion
inserted into the base plate such that the housing guide is fixed to the base plate.
The spindle motor according to claim 1, wherein the housing guide comprises a
plurality of protrusions formed in a downward direction, and the base plate
comprises a plurality of holes into which the protrusions are inserted.

The spindle motor according to claim 1, wherein the housing guide has a portion
inserted into the base plate and fixed to the base plate by a welding.

The spindle motor according to claim 6, wherein the housing guide has one
portion press-fit into the base plate.

The spindle motor according to claim 1, wherein the housing guide and the outer
surface of the bearing housing are adhered to each other by an adhesive.

The spindle motor according to claim 1, wherein the bearing housing is formed
in a cup shape and has a closed lower surface serving as a thrust stopper.

The spindle motor according to claim 9, wherein the bearing housing is man-
ufactured by deep drawing process.

The spindle motor according to claim 1, wherein the bearing housing comprises a
convex portion protruding at a lower portion of the bearing housing, and the base
plate comprises a hole into which the convex portion is inserted such that the
convex portion is fixed to the base plate.

The spindle motor according to claim 11, wherein the convex portion is press-fit
into the hole.

The spindle motor according to claim 11, wherein a contact portion of the

convex portion and the hole is welded.
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The spindle motor according to claim 1, wherein a contact surface of the core
and the bearing housing is adhered.

A method for fabricating the spindle motor, comprising:

providing a single assembly by coupling a base plate to a housing guide; and
moving the single assembly toward the bearing housing in a state that a opening
portion of the bearing housing having a cup shape is supported to a assembly jig,
such that a shaft perpendicularity is corrected by supporting a first portion of the
bearing housing to the base plate and supporting a second portion of the bearing
housing to the housing guide.

The method according to claim 15, wherein the first portion is supported by a
press-fit and/or a welding.

The method according to claim 15, wherein the housing guide comprises a
portion extending vertically along an outer surface of the bearing housing so as
to support the second portion of the bearing housing.

The method according to claim 15, further comprising coating an adhesive on a
contact surface between the second portion and a portion of the bearing housing
correspond to the second portion.

The method according to claim 18, wherein the correcting of the shaft perpen-
dicularity is performed in a state that the adhesive is coated.

The method according to claim 15, wherein the shaft perpendicularity is
corrected with respect to a horizontal plane of the base plate.

The method according to claim 15, further comprising mounting a core on an end

portion of the housing guide after the shaft perpendicularity is corrected.
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