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(57) ABSTRACT

A protective cover includes: a synthetic resin disc part
having formed therein a separation wall which is thinner
than other parts of the disc part and separates a magnetic
encoder and a magnetic sensor from each other; and a
synthetic resin sensor holder part protruding inward from the
disc part. A gate mark caused by the injection molding is
present n an outer peripheral surface of the disc part or an
outer peripheral surface of a cylindrical part continuous with
the disc part, in the radially outer side of the separation wall.
Since the gate is at the radially outer side, of the separation
wall, which is near the separation wall, no charging end weld
is generated on the separation wall when a molten synthetic
resin material is injected from the gate into the cavity of the
injection mold die and solidified in an injection molding
step.
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PROTECTIVE COVER HAVING SENSOR
HOLDER PART, BEARING DEVICE
INCLUDING THE PROTECTIVE COVER,
AND METHOD FOR MANUFACTURING
THE PROTECTIVE COVER HAVING THE
SENSOR HOLDER PART

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a cup-shaped pro-
tective cover which is mounted to an outer ring of a bearing
s0 as to cover a magnetic encoder, and relates, in particular,
to a protective cover having a sensor holder part which holds
a magnetic sensor opposed to the magnetic encoder.

Description of the Background Art

[0002] In anti-lock brake systems widely used in automo-
biles for providing efficient and safe braking through pre-
vention of locking of wheels, the rotation speed of each
wheel is detected by a rotation speed detection device
(wheel speed sensor), the acceleration and the deceleration
are calculated by a control device, the vehicle body speed
and the slip ratio are estimated, and on the basis of the result,
an actuator is driven to control the brake fluid pressure, for
example.

[0003] Bearing devices each including such a rotation
speed detection device provided at a rolling bearing (hub
bearing) for supporting a wheel of an automobile are also
widely used. In such a bearing device, a magnetic encoder
in which N poles and S poles are alternately arranged at
regular intervals in the circumferential direction is mounted
to an inner ring at one end portion in the axial direction of
the bearing, and a protective cover is mounted to an outer
ring at the one end portion in the axial direction of the
bearing so as to seal the bearing (see Patent Literature 1, for
example).

[0004] In Patent Literature 1, a protective cover (1) is
made of a synthetic resin and has a capped-cylindrical shape.
The protective cover (1) is provided with a sensor holder
part (3B) which protrudes inward from a disc part (main
body part 3A) and holds a magnetic sensor (A) for detecting
rotation of a magnetic encoder (16).

[0005] In the state where the protective cover of the
invention described in Patent Literature 1 is used, the
magnetic sensor (A) is opposed to the magnetic encoder
(16), with a thin separation wall (B) formed integrally with
the protective cover (1) interposed therebetween.

[0006] When such a protective cover (1) having the sepa-
ration wall (B) is used, it is not necessary, unlike a protective
cover not having the separation wall but having a sensor
mounting hole penetrating a disc part in the thickness
direction thereof, to incorporate a rubber sealing member
such as an O-ring between the magnetic sensor and a wall
face in which a sensor mounting hole is formed.

[0007] Since the bearing device is provided with the
protective cover having the separation wall as in Patent
Literature 1, the one end portion in the axial direction of the
bearing is sealed and thus, pebbles, muddy water, and the
like do not collide with the magnetic encoder. Thus, break-
age of the magnetic encoder can be prevented. Since no
sealing member around the magnetic encoder is required,
sliding resistance is reduced, and thus, the running torque of
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the bearing device can be reduced. In addition, the trouble of
adjusting the air gap between the magnetic encoder and the
magnetic sensor can be eliminated.

CITATION LIST

Patent Literature

[0008] [PTL 1] Japanese Unexamined Patent Application
Publication No. 2004-354066

[0009] [PTL 2] Japanese Unexamined Patent Application
Publication No. 2017-015246

[0010] The protective cover having the sensor holder part
as in the invention described in Patent Literature 1 has the
features described above.

[0011] Here, the separation wall is set to be as thin as about
0.3 to 0.8 mm, from the viewpoint of improving the detec-
tion accuracy of the magnetic sensor. Thus, the relative
difference between the thickness of the main body part and
the thickness of the separation wall is large. In addition, the
protective cover is molded from a fiber-reinforced resin such
as a glass-fiber-reinforced polyamide resin in many cases.
Accordingly, during injection molding, when the molten
synthetic resin material is charged from a molding space for
forming the main body part, into a molding space for
forming the separation wall, the molten synthetic resin
material is lastly charged into a part of the separation wall
of the molded article (charging end), and a merging portion
of the molten synthetic resin material from the surroundings
(weld) is generated on a part of the separation wall. There-
fore, when the main body part and the separation wall are
molded integrally with each other, a charging end weld is
generated on a part of the separation wall.

[0012] In order to prevent generation of a charging end
weld on a part of the thin separation wall, the protective
cover (1) of Patent Literature 2 is provided with a thick part
(6) having a substantially fan shape of which the width
dimension gradually increases from a position (F) corre-
sponding to a pin gate (see FIG. 5 of Patent Literature 2)
located at the center (O) of a disc part (main body part 3A),
toward a position corresponding to a sensor holder part (3B)
including a separation wall (B), for example (see FIG. 2,
FIG. 3(a), and FIG. 3(b) of Patent Literature 2).

[0013] The disc part (main body part 3A) of the protective
cover (1) has the thick part (6), thereby preferentially
charging the molten synthetic resin material (P) into a thin
part (4) where the separation wall (B) is to be formed in a
cavity (C) of the injection mold die. Accordingly, the charg-
ing end weld is not generated on the thin separation wall (B),
and thus, reduction in air tightness of the thin separation wall
(B) and in strength thereof can be prevented.

[0014] However, the protective cover (1) having the sen-
sor holder part of the invention described in Patent Litera-
ture 2 has a restriction of preventing the thick part (6) having
the above-described shape from interfering with another
component. Thus, the thick part (6) cannot be set to have a
desired size in some cases. In such a case, the desired
performance cannot be obtained. This reduces the degree of
freedom in designing.

[0015] Although the protective cover (1) having the sensor
holder part of the invention described in Patent Literature 2
has the features described above, there is room for improve-
ment from the viewpoint of improving the degree of free-
dom in designing.
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SUMMARY OF THE INVENTION

[0016] In view of the background described above, an
object of the present invention is to improve the degree of
freedom in designing while preventing reduction in air
tightness and strength of the separation wall, in injection
molding of a protective cover having a thin separation wall
in a disc part.

[0017] In order to solve the above problem, a protective
cover having a sensor holder part according to the present
invention is a protective cover having a sensor holder part,
having a cup shape, and configured to be used in a bearing
device, the bearing device including:

[0018] a bearing including: an inner ring having, on an
outer peripheral surface thereof, an inner ring raceway
surface: an outer ring having, on an inner peripheral
surface thereof, an outer ring raceway surface; and a
rolling element rolling between the inner ring raceway
surface and the outer ring raceway surface;

[0019] a magnetic encoder including N poles and S
poles, which are alternately arranged at regular inter-
vals in a circumferential direction, the magnetic
encoder being located at an inward-side end portion of
the bearing and fixed to the inner ring; and

[0020] a magnetic sensor being opposed to magnetic
poles of the magnetic encoder, for detecting rotation of
the magnetic encoder,

[0021] the protective cover being configured to be
mounted to the outer ring so as to seal the inward-side end
portion of the bearing,

[0022] the protective cover comprising:

[0023] a disc part that is made of a synthetic resin and
has a separation wall formed therein, the separation
wall being thinner than other portions of the disc part,
and separating the magnetic encoder and the magnetic
sensor from each other; and

[0024] the sensor holder part made of the synthetic resin
and protruding inward from the disc part,

[0025] the protective cover being molded through injec-
tion molding of the synthetic resin, wherein

[0026] a gate mark caused by the injection molding is
present on an outer peripheral surface of the disc part or an
outer peripheral surface of a cylindrical part continuous with
the disc part, in a radially outer side of the separation wall
(claim 1).

[0027] According to such configuration of the protective
cover, the gate mark caused by the injection molding is
present on the outer peripheral surface of the disc part or the
outer peripheral surface of the cylindrical part continuous
with the disc part, in the radially outer side of the separation
wall which is thinner than the remainder.

[0028] Thus, the gate, through which the molten synthetic
resin material is injected, of the injection mold die used in
manufacturing the protective cover through injection mold-
ing is at a position corresponding to the outer peripheral
surface of the disc part or a position corresponding to the
outer peripheral surface of the cylindrical part continuous
with the disc part, in the radially outer side of the separation
wall. Since the gate is provided in the radially outer side, of
the separation wall, which is near the separation wall being
thinner than the remainder, no charging end weld is gener-
ated on the separation wall when the molten synthetic resin
material is injected through the gate into the cavity of the
injection mold die and solidified in the injection molding
step.
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[0029] Therefore, in the protective cover having the sensor
holder part manufactured through the injection molding,
reduction in air tightness and strength of the separation wall
between the magnetic sensor and the magnetic encoder can
be prevented.

[0030] In addition, since the protective cover does not
have the thick part for preferentially charging the molten
synthetic resin material into the thin part forming the sepa-
ration wall, there is no restriction of preventing the thick part
from interfering with another component, thereby improving
the degree of freedom in designing the protective cover.
[0031] The bearing device according to the present inven-
tion includes the protective cover (claim 2).

[0032] In order to solve the above problem, a method for
manufacturing a protective cover having a sensor holder part
according to the present invention is a method for manu-
facturing, by use of an injection mold die, a protective cover
having a sensor holder part, having a cup shape, and
configured to be used in a bearing device, the bearing device
including:

[0033] a bearing including: an inner ring having, on an
outer peripheral surface thereof, an inner ring raceway
surface: an outer ring having, on an inner peripheral
surface thereof, an outer ring raceway surface; and a
rolling element rolling between the inner ring raceway
surface and the outer ring raceway surface;

[0034] a magnetic encoder including N poles and S
poles, which are alternately arranged at regular inter-
vals in a circumferential direction, the magnetic
encoder being located at an inward-side end portion of
the bearing and fixed to the inner ring; and

[0035] a magnetic sensor being opposed to magnetic
poles of the magnetic encoder, for detecting rotation of
the magnetic encoder,

[0036] the protective cover being configured to be
mounted to the outer ring so as to seal the inward-side end
portion of the bearing,

[0037] the protective cover including:

[0038] a disc part that is made of a synthetic resin and
has a separation wall formed therein, the separation
wall being thinner than other portions of the disc part,
and separating the magnetic encoder and the magnetic
sensor from each other; and

[0039] the sensor holder part made of the synthetic resin
and protruding inward from the disc part,

[0040] the injection mold die being configured to mold the
protective cover and including

[0041] a gate at a position corresponding to an outer
peripheral surface of the disc part or a position corre-
sponding to an outer peripheral surface of a cylindrical
part continuous with the disc part, in a radially outer
side of the separation wall,

[0042] the method comprising:

[0043] closing the injection mold die, injecting a molten
synthetic resin material from the gate into a cavity of
the die, and solidifying the material, to perform injec-
tion molding; and

[0044] opening the injection mold die and taking out a
solidified molded article (claim 3).

[0045] According to such a manufacturing method, the
gate, through which the molten synthetic resin material is
injected, of the injection mold die is at a position corre-
sponding to the outer peripheral surface of the disc part or
a position corresponding to the outer peripheral surface of



US 2019/0301534 Al

the cylindrical part continuous with the disc part, in the
radially outer side of the separation wall. Since the gate is
provided in the radially outer side, of the separation wall,
which is near the separation wall being thinner than the
remainder, no charging end weld is generated on the sepa-
ration wall when the molten synthetic resin material is
injected through the gate into the cavity of the injection mold
die and solidified in the injection molding step.

[0046] Therefore, in the protective cover having the sensor
holder part manufactured by this manufacturing method,
reduction in air tightness and strength of the separation wall
between the magnetic sensor and the magnetic encoder can
be prevented.

[0047] In addition, since the protective cover does not
have the thick part for preferentially charging the molten
synthetic resin material into the thin part forming the sepa-
ration wall, there is no restriction of preventing the thick part
from interfering with another component, thereby improving
the degree of freedom in designing the protective cover.
[0048] The gate may be a submarine gate (claim 4).
[0049] According to this configuration, when the injection
mold die is opened and the molded article is pushed out, the
gate is automatically cut. Therefore, there is no need to cut
the gate in a later step, and thus, the manufacturing cost can
be reduced.

[0050] According to the protective cover having the sensor
holder part, the bearing device having the protective cover,
and the method for manufacturing the protective cover
having the sensor holder part of the present invention
described above, the protective cover that does not have a
through hole penetrating the sensor holder part in the
thickness direction and that has a separation wall made of a
synthetic resin between the magnetic sensor and the mag-
netic encoder mainly exhibits the effects indicated below.
[0051] (1) Reduction in air tightness and strength of the
separation wall between the magnetic sensor and the mag-
netic encoder can be prevented.

[0052] (2) Since there is no thick part for preferentially
charging the molten synthetic resin material into the thin part
forming the separation wall, there is no restriction of pre-
venting the thick part from interfering with another compo-
nent, and thus, the degree of freedom in designing the
protective cover can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0053] FIG. 1 is a vertical cross-sectional view of a
bearing device provided with a protective cover having a
sensor holder part according to an embodiment of the
present invention;

[0054] FIG. 2 is a perspective view of the protective cover
having the sensor holder part according to the embodiment
of the present invention:

[0055] FIG. 3 is a view of the protective cover seen from
the inward side;

[0056] FIG. 4 is a cross-sectional view taken along arrows
X-X in FIG. 3;
[0057] FIG. 5 is a vertical cross-sectional view which is

taken along the arrows X-X in FIG. 3, shows an injection
mold die for molding the protective cover having the sensor
holder part according to the embodiment of the present
invention, and also shows a submarine gate;

[0058] FIG. 6 is a contour diagram showing the charging
time distribution of Example in resin flow analysis;
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[0059] FIG. 7 is a contour diagram showing the charging
time distribution of Comparison Example in resin flow
analysis;

[0060] FIG. 8 is a vertical cross-sectional view taken
along the arrows X-X in FIG. 3, shows an injection mold die
for molding the protective cover having the sensor holder
part according to the embodiment of the present invention,
and also shows a side gate; and

[0061] FIG. 9 is the vertical cross-sectional view of the
injection mold die, same as the vertical cross-sectional view
in FIG. 8, and shows a special pin gate.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0062] Next, the present invention will be described in
further detail with reference to the embodiment shown in the
attached drawings.

[0063] Herein, the direction of the rotation axis of a
bearing device A is referred to as “axial direction”, and the
direction orthogonal to the axial direction is referred to as
“radial direction”.

[0064] With respect to a bearing 11 and a protective cover
1, in a state where the protective cover 1 is attached to the
bearing 11, the direction parallel to the axial direction and
extending from the vehicle body of an automobile toward
the wheel side is defined as “outward” (see the arrow C1 in
FIG. 1, FIG. 4, FIG. 5, FIG. 8, and FIG. 9), and the direction
opposite thereto is defined as “inward” (see the arrow C2 in
FIG. 1, FIG. 4, FIG. 5, FIG. 8, and FIG. 9).

[0065] <Bearing Device>

[0066] As shown in a vertical cross-sectional view in FIG.
1, the bearing device A according to an embodiment of the
present invention includes: the bearing 11 in which an inner
ring 12 rotates with respect to an outer ring 13; a magnetic
encoder 16; the protective cover 1; a magnetic sensor 9; a
sealing member 15 disposed at an outward-side (see the
arrow C1) end portion of the bearing 11; and so on.
[0067] The bearing 11 includes: the inner ring 12 having,
on the outer peripheral surface thereof, an inner ring race-
way surface 12A; the outer ring 13 having, on the inner
peripheral surface thereof, an outer ring raceway surface
13A; rolling elements 14 which roll between the inner ring
raceway surface 12A and the outer ring raceway surface
13A; and so on.

[0068] The magnetic encoder 16 includes N poles and S
poles, which are alternately arranged at regular intervals in
the circumferential direction. The magnetic encoder 16 is
fixed to the inner ring 12 by a support member 17 located at
an inward-side (see the arrow C2) end portion of the bearing
11.

[0069] The protective cover 1 has a cup shape, is mounted
to the outer ring 13 so as to seal the inward-side end portion
of'the bearing 11, and has a sensor holder part 4 which holds
the magnetic sensor 9.

[0070] The magnetic sensor 9 attached to the sensor holder
part 4 of the protective cover 1 is opposed to the magnetic
encoder 16 with a separation wall 5 having a thickness of,
for example, about 0.3 to 0.8 mm interposed therebetween.
The magnetic sensor 9 detects rotation of the magnetic
encoder 16.

[0071] As seen from the vertical cross-sectional view in
FIG. 1, a position of the magnetic encoder 16, which is
detected by the magnetic sensor 9, is set to be at a radially
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outer position, thereby improving the detection accuracy of
the rotation speed detection device.

[0072] Due to the protective cover 1, the magnetic sensor
9 is opposed to the magnetic encoder 16 with the separation
wall 5 interposed therebetween. The protective cover 1 does
not have a through hole penetrating the protective cover 1 in
the thickness direction thereof. Thus, there is no need to
incorporate a sealing member such as an O-ring.

[0073] In addition, the inward-side end portion of the
bearing 11 is sealed by the protective cover 1, thereby
preventing pebbles, muddy water, and the like from collid-
ing with the magnetic encoder 16. This prevents the mag-
netic encoder 16 from being broken.

[0074] Further, the inward-side end portion of the bearing
11 is sealed by the protective cover 1, thereby eliminating
the requirement of sealing member at the inward side of the
magnetic encoder 16. This reduces the sliding resistance,
thereby also reducing the running torque of the bearing 11.

[0075] Still further, the protective cover 1 is provided with
the sensor holder part 4, thereby eliminating the trouble in
adjusting the air gap between the magnetic encoder 16 and
the magnetic sensor 9.

[0076]

[0077] As shown in the vertical cross-sectional view in
FIG. 1, a perspective view in FIG. 2, a view from the inward
side in FIG. 3, and a cross-sectional view, in FIG. 4, taken
along the arrows X-X in FIG. 3, the protective cover 1
according to the embodiment of the present invention
includes: a fiber-reinforced synthetic resin main body 1A;
and a metal annular body 1B, which are integrally formed
through insert injection molding of a resin and a metal.

[0078] The fiber-reinforced synthetic resin for molding the
main body 1A may include a synthetic resin, such as
polyamide (nylon 6, nylon 66, nylon 612, or the like),
polyphenylene sulfide (PPS), or polybutylene terephthalate
(PBT), and 20 to 70% by weight of glass fiber contained in
the synthetic resin, for example. The content of the glass
fiber may also be 40 to 60° % by weight.

[0079] As the metal annular body 1B, a cold-rolled steel
such as SPCC, which is a low carbon steel, may be used.

[0080] The main body 1A includes a disc part 2 and a
cylindrical part 3 which form a cup shape, and the sensor
holder part 4 which protrudes inward from the disc part 2.

[0081] The sensor holder part 4 holds a nut 10 that is, for
example, made of brass, and is screwed with a mounting bolt
B for mounting the magnetic sensor 9. The sensor holder
part 4 has a sensor mounting hole 4A into which the
magnetic sensor 9 is inserted. The sensor holder part 4 has,
at the inward-side face thereof, a thickness reduction part D
extending outward.

[0082] In the disc part 2, the separation wall 5 is formed
which is thinner than other portions of the disc part 2. The
separation wall 5 separates the magnetic encoder 16 and the
magnetic sensor 9 from each other. As shown in FIG. 2, a
gate mark GM caused by injection molding described later
is on an outer peripheral surface 3A of the cylindrical part 3.

[0083] In a case where the gate of the injection mold die
is located at an outer peripheral surface 2A of the disc part
2 in the radially outer side of the separation wall 5, the gate
mark GM is present on the outer peripheral surface 2A of the
disc part 2.

<Protective Cover>
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[0084] <Method for Manufacturing Protective Cover>
[0085] (Injection Mold Die)
[0086] Next, a method for manufacturing the protective

cover 1 shown in FIG. 2 to FIG. 4 is described with reference
to a vertical cross-sectional view of an injection mold die IM
mainly shown in FIG. 5.

[0087] The vertical cross-sectional view in FIG. 5 corre-
sponds to the cross-section taken along the arrows X-X in
FIG. 3, and shows a state after a molten synthetic resin
material P is injected into a cavity C of the injection mold
die IM.

[0088] As shown in FIG. 4 and FIG. 5, the injection mold
die IM includes a submarine gate 6, at a position corre-
sponding to the outer peripheral surface 2A of the disc part
2, at the radially outer side of the separation wall 5. The
submarine gate 6 is a gate G through which the molten
synthetic resin material P is injected. The gate G may be
located at the outer peripheral surface 3A of the cylindrical
part 3 continuous with the disc part 2, at the radially outer
side of the separation wall 5.

[0089] A fixed die 18 includes: a support shaft 20 for
supporting the nut 10; and a columnar part E which pro-
trudes outward (see the arrow C1) for providing the thick-
ness reduction part D at the inward-side (see the arrow C2)
face of the sensor holder part 4.

[0090] (Injection Molding Step)

[0091] First, before the molten synthetic resin material P
is injected into the cavity C of the injection mold die IM
shown in the vertical cross-sectional view in FIG. 5, the
injection mold die IM is opened. Then, the nut 10 that is an
insert article is set to the support shaft 20 of the fixed die 18,
and the metal annular body 1B that is an insert article is set
to a movable die 19, and then, the injection mold die IM
mounted to the injection molding machine is clamped.
[0092] Next, as shown in the vertical cross-sectional view
in FIG. 5, the molten synthetic resin material P is charged
from the submarine gate 6 into the cavity C of the injection
mold die IM.

[0093] (Molded Article Taking-Out Step)

[0094] Next, the molten synthetic resin material P is
cooled and solidified, the movable die 19 is opened, and the
injection molded article is taken out.

[0095] The gate mark GM shown in FIG. 2 remains in the
protective cover 1 that is the injection molded article. The
“gate mark™ of the protective cover 1 includes a mark that
remains after the gate mark has been removed through
machine work or the like from the protective cover 1 having
been taken out of the injection mold die IM.

[0096] In the protective cover 1 that is an insert molded
article manufactured through the above-described insert
injection molding, the synthetic resin enters a peripheral
groove 10A of the nut 10, thereby preventing the nut 10 from
coming off.

[0097] In addition, the cylindrical part 3 is present around
the outward-side (see the arrow C1 in FIG. 4) end portion of
the metal annular body 1B, thereby allowing the metal
annular body 1B and the fiber-reinforced synthetic resin
main body 1A to be mechanically coupled with each other.
[0098] <Resin Flow Analysis>

[0099] Resin flow analysis was performed by use of
Simulation Moldflow, which is a simulation tool for plastic
injection molding.

[0100] (Analysis Condition)

[0101] The material of the fiber-reinforced synthetic resin
was PA 66 and 50% by weight of glass fiber that has been
added to the PA 66. The injection flow rate was 70 mm?® is.
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As the molding condition, the resin temperature was set to
300° C., and the die temperature was set to 95° C.

[0102] The diameter of the gate was set to 2 mm, and the
thickness of the separation wall 5 was set to 0.3 mm.

EXAMPLE AND COMPARISON EXAMPLE

[0103] As for the protective cover 1 shown in FIG. 2 to
FIG. 4, a protective cover 1 having the submarine gate 6 as
the gate G as shown in FIG. 2 and FIG. 5 was used as
Example, and a protective cover 1 having a pin gate dis-
posed at the inward side at the center O of the disc part 2 as
shown in FIG. 3 was used as Comparison Example.
[0104] (Analysis Result)

[0105] FIG. 6 is a contour diagram indicating the charging
time distribution of Example in the resin flow analysis. FIG.
6 reveals that the separation wall is not at the final charging
position in Example. FIG. 7 is a contour diagram indicating
the charging time distribution of Comparison Example in the
resin flow analysis. FIG. 7 reveals that the separation wall is
at the final charging position in Comparison Example.
[0106] That is, as shown in the analysis result in Table 1,
in Comparison Example in which the gate type was the pin
gate, there was a charging end weld in the separation wall.
[0107] In contrast to this, in Example in which the gate
type was the submarine gate 6 and the gate position was at
a position corresponding to the outer peripheral surface 2A
of the disc part 2 in the radially outer side of the separation
wall 5, there was no charging end weld in the separation
wall.

[0108] Therefore, as shown in FIG. 4 and FIG. 5, if the
gate position of the injection mold die IM is set at the
radially outer side of the separation wall 5 that is thinner
than other portions, and the gate position is set to be near the
separation wall 5, no charging end weld is generated on the
separation wall 5. Accordingly, reduction in air tightness of
the separation wall 5 and in strength thereof can be pre-
vented in the protective cover 1 having the sensor holder part

4.
TABLE 1
Example/Comparison Example
Comparison
Example Example
Gate type Submarine gate Pin gate

(FIG. 2, FIG. 5)
Outer peripheral surface Inward side at
2A of disc part 2 in center O of disc

Gate position

radially outer side of part 2 (FIG. 3)
separation wall 5 (FIG.
2, FIG. 4, FIG. 5)

Gate diameter mm 2

Injection flow mm?>/s 70

rate

Thickness of mm 0.3

separation wall

Presence/absence of Absent Present

charging end weld
on separation wall

[0109] The gate type of the injection mold die is not
limited to the submarine gate 6, and may be a side gate 7 as
shown in a vertical cross-sectional view in FIG. 8, a special
pin gate 8 as shown in a vertical cross-sectional view in FIG.
9, or the like.
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[0110] However, if the submarine gate 6 as shown in the
vertical cross-sectional view in FIG. 5 is used, the die
structure is simplified than in the case of the special pin gate
8, and there is no need to cut the gate in a later step unlike
the case of the side gate 7.

[0111] In the method for manufacturing the protective
cover as described above, the gate G, of the injection mold
die IM, through which the molten synthetic resin material P
is injected, is located at a position corresponding to the outer
peripheral surface 2A of the disc part 2 or a position
corresponding to the outer peripheral surface 3A of the
cylindrical part 3 continuous with the disc part 2 in the
radially outer side of the separation wall 5. Since the gate G
is provided at the radially outer side, of the separation wall
5, which is near the separation wall 5 thinner than other
portions, no charging end weld is generated on the separa-
tion wall 5 when the molten synthetic resin material P is
injected through the gate G into the cavity C of the injection
mold die IM and solidified in the injection molding step.
[0112] Therefore, in the protective cover 1 that has the
sensor holder part 4 and is manufactured by this manufac-
turing method, reduction in air tightness and strength of the
separation wall 5 between the magnetic sensor 9 and the
magnetic encoder 16 can be prevented.

[0113] In addition, since the protective cover 1 does not
have the thick part for preferentially charging the molten
synthetic resin material into the thin part forming the sepa-
ration wall 5, there is no restriction of preventing the thick
part from interfering with another component. Thus, the
degree of freedom in designing the protective cover 1 can be
improved.

[0114] The description of the above embodiment is in all
aspects illustrative and not restrictive. Various improve-
ments and modifications can be made without departing
from the scope of the present invention.

What is claimed is:

1. A protective cover having a sensor holder part, having

a cup shape, and configured to be used in a bearing device,
the bearing device including:

a bearing including: an inner ring having, on an outer
peripheral surface thereof, an inner ring raceway sur-
face: an outer ring having, on an inner peripheral
surface thereof, an outer ring raceway surface; and a
rolling element rolling between the inner ring raceway
surface and the outer ring raceway surface;

a magnetic encoder including N poles and S poles, which
are alternately arranged at regular intervals in a cir-
cumferential direction, the magnetic encoder being
located at an inward-side end portion of the bearing and
fixed to the inner ring; and

a magnetic sensor being opposed to magnetic poles of the
magnetic encoder, for detecting rotation of the mag-
netic encoder,

the protective cover being configured to be mounted to the
outer ring so as to seal the inward-side end portion of
the bearing,

the protective cover comprising:

a disc part that is made of a synthetic resin and has a
separation wall formed therein, the separation wall
being thinner than other portions of the disc part, and
separating the magnetic encoder and the magnetic
sensor from each other; and

the sensor holder part made of the synthetic resin and
protruding inward from the disc part,
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the protective cover being molded through injection
molding of the synthetic resin, wherein

a gate mark caused by the injection molding is present on
an outer peripheral surface of the disc part or an outer
peripheral surface of a cylindrical part continuous with
the disc part, in a radially outer side of the separation
wall.

2. A bearing device comprising the protective cover
having the sensor holder part, according to claim 1.

3. A method for manufacturing, by use of an injection
mold die, a protective cover having a sensor holder part,
having a cup shape, and configured to be used in a bearing
device, the bearing device including:

a bearing including: an inner ring having, on an outer
peripheral surface thereof, an inner ring raceway sur-
face: an outer ring having, on an inner peripheral
surface thereof, an outer ring raceway surface; and a
rolling element rolling between the inner ring raceway
surface and the outer ring raceway surface;

a magnetic encoder including N poles and S poles, which
are alternately arranged at regular intervals in a cir-
cumferential direction, the magnetic encoder being
located at an inward-side end portion of the bearing and
fixed to the inner ring; and

a magnetic sensor being opposed to magnetic poles of the
magnetic encoder, for detecting rotation of the mag-
netic encoder,
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the protective cover being configured to be mounted to the
outer ring so as to seal the inward-side end portion of
the bearing,

the protective cover including:

a disc part that is made of a synthetic resin and has a
separation wall formed therein, the separation wall
being thinner than other portions of the disc part, and
separating the magnetic encoder and the magnetic
sensor from each other; and

the sensor holder part made of the synthetic resin and
protruding inward from the disc part,

the injection mold die being configured to mold the
protective cover and including

a gate at a position corresponding to an outer peripheral
surface of the disc part or a position corresponding to
an outer peripheral surface of a cylindrical part con-
tinuous with the disc part, in a radially outer side of the
separation wall,

the method comprising:

closing the injection mold die, injecting a molten syn-
thetic resin material from the gate into a cavity of the
die, and solidifying the material, to perform injection
molding; and

opening the injection mold die and taking out a solidified
molded article.

4. The method for manufacturing the protective cover

having the sensor holder part, according to claim 3, wherein

the gate is a submarine gate.
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