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(54) Title: VEHICLE STABILIZER

(57) Abstract: A stabilizer bar is in-
tended for use in a vehicle, and a tor-
sion part of the stabilizer bar is fixed to
the vehicle body by a fixing member.
A resin sheathing is provided integrally
on an outer peripheral surface of the
stabilizer bar. The fixing member is
composed of the sheathing, a rubber
bush disposed on the outer periphery
of the sheathing, and a mounting fix-
ture for mounting the rubber bush on
the vehicle body so as to cover the out-
er periphery of the rubber bush. The
sheathing and the rubber bush are im-
movably assembled to each other.
Thus, there may be provided a vehicle
stabilizer, highly durable, easily
mountable and replaceable, low-cost,
and highly operable.
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DESCRTIPTTION
VEHICLE STABILIZER

Technical Field

The present invention relates to a vehicle

stabilizer provided with a stabilizer bar.
Background Art

A vehicle stabilizer provided with a stabilizer
bar connects the stabilizer bar to a suspension of a
vehicle and stabilizes the attitude of the vehicle by
utilizing a reaction force of the stabilizer bar. For
example, the Vehicle.stabilizer is constructed so that
opposite ends of the U-shaped stabilizer bar are
coupled to operating parts of the suspension, and a
torsion part of the stabilizer bar is fixed to a
vehicle body by a fixing member and serves to receive a
torsional reaction force.

Conventionally, a rubber bush is used for the
fixing member to fix the torsion part of the stabilizer
bar to the vehicle body frame. Specifically, the
rubber bush is provided with a hole portion through
which the stabilizer bar is passed and a notch for
opening the hole portion. The notch is opened in
assembling the rubber bush to the stabilizer, and the
rubber bush is attached to the vehicle body frame by

means of bolts or the like with the aid of, for
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example, a U-shaped mounting fixture.

Also known is an example in which a rubber bush is
fixed to a stabilizer bar with an adhesive agent or by
vulcanization molding or the like. 1In the case of this
rubber bush, no gap is formed between the stabilizer
bar and the rubber bush. If a torsional motion acts on
the stabilizer bar as the suspension moves up and down,
the rubber bush is deformed correspondingly. Thus,
functions and effects for the sfabilizer can be
obtained by the deformation of the rubber bush as well
as by a torsional action of the torsion part.

[Patent Document 1] Jpn. Pat. Appln. KOKAI
Publication No. 2006-27311

Disclosure of Invention

(Problem to be solved by the Invention)

However, the fixing member configured so that the
stabilizer bar is passed through the hole portion of
the rubber bush and fixed to the frame by means of the
mounting fixture cannot fully restrain the movement of
the stabilizer bar.

In some cases, therefore, the stabilizer bar may
rotate around its axis or move axially with respect to
the rubber bush. Thereupon, a noise may be produced by
the stabilizer bar and the rubber bush that rub against
each other, and the stabilizing effect of the
stabilizer may vary.

If the rubber bush is pressed along its thickness
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by the stabilizer bar, moreover, a force to press the
stabilizer bar on the opposite side is reduced, which
may reduce the adherence between the rubber bush and
the stabilizer bar, and moreover, a gap may open, in
some cases. Thereupon, a capillary phenomenon may
sometimes act between the rubber bush and the
stabilizer bar, which enables water to infiltrate
between the stabilizer bar and the rubber bush.

The water that infiltrates into the gap between
the stabilizer bar and the rubber bush considerably
reduces the frictional resistance of the rubber bush,
thereby changing the properties of the stabilizer. If
dust or the like that has infiltrated together with
water rubs against the rubber bush as the stabilizer
operates, moreover, a noise or an unstable behavior may
be caused, and a coating on the stabilizer bar may be
damaged, thereby causing rusting of the stabilizer bar.

Further, fixing the rubber bush to the stabilizer
bar requires, for example, a process for holding them
in a heating furnace for a long time and entails a high
cost. In replacing the rubber bush, moreover, the |
rubber bush must be removed from the stabilizer bar by
cutting, melting, or some other operation. In
addition, a new rubber bush must be fixed to the
stabilizer bar with an adhesive agent or by
vulcanization molding or the like, thus the replacement

of the rubber bush requires much labor.
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In some cases, moreover, the bonded rubber
bush may be separated from the stabilizer bar.
Thereupon, water and dust cause the same trouble as
aforementioned, and the functions and effects of the
stabilizer vary inevitably. If the separation of the
bond occurs irregularly, the stabilizer properties vary
between the left and the right side of the stabilizer.

The object of the present invention is to provide
a vehicle stabilizer, highly durable, capable of
facilitating operations for mounting and replacing
rubber bushes, and éapable of responding to even a
small motion éf a suspension.

(Means for solving the Problem)

In order to solve the above problem, according to
the present invention, a vehicle stabilizer is
constructed in the following manner.

A fixing member for fixing a torsion part of a
stabilizer bar of the vehicle stabilizer to a vehicle
body is composed of a sheathing provided integrally on
an outer surface of the stabilizer bar, a rubber bush
disposed on the outer periphery of the sheathing, and a

mounting fixture for mounting the rubber bush on the

vehicle body so as to cover the outer periphery of the

rubber bush. The sheathing and the rubber bush are
immovably assembled to each other.
(Effect of the Invention)

According to the vehicle stabilizer of the present
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invention, no gap is formed between the stabilizer bar
and the sheathing, so that a noise, rusting, a
variation in the stabilizer properties, etc., cannot be
caused by such a gap. Since the sheathing is held
immovable with respect to the rubber bush, the
stabilizer cannot be dislocated. A torsional
displacement of the stabilizer bar can be absorbed by a
deflection of the rubber bush. The elastic force of
the rubber bush can be utilized for the functions and
effects of the stabilizer, and even a response to a
small motion of a suspension without a lateral
displacement or rotational displacement can be enabled.
Thus, the responsiveness at the initial stage of
rolling can be improved, so that the vehicle stability
can be enhanced. Further, the rigidity, weight, and
cost of the stabilizer can be reduced.
Brief Description of Drawings

FIG. 1 is a perspective view showing one
embodiment of a stabilizer according to the present
invention;

FIG. 2 is a perspective view showing a fixing
member of the stabilizer shown in FIG. 1;

FIG. 3 is a perspective view showing a mounting
fixture of the stabilizer shown in FIG. 1;

FIG. 4 is a perspective view showing a rubber bush
of the stabilizer shown in FIG. 1;

FIG. 5 is a perspective view showing a sheathing
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of the stabilizer shown in FIG. 1;

FIG. 6 is a sectional view showing the fixing
member of the stabilizer shown in FIG. 1;

FIG. 7 is a perspective view showing another
example of the sheathing;

FIG. 8 is a perspective view showing another
example of the sheathing; and

FIG. 9 is a perspective view showing another
example of the fixing member.

Best Mode for Carrying Out the Invention

The following is a description of one embodiment
of a vehicle stabilizer according to the present
invention.

FIG. 1 shows a suspension 20 for front wheels of a
vehicle provided with a stabilizer 10. The suspension
20 (indicated by two-dot chain lines) is a double-
wishbone suspension. The front wheels and the like
(not shown) are mounted on left- and right-hand axle
portions 21.

The stabilizer 10 is composed of a stabilizer bar
12, fixing members 14 that fix the stabilizer bar 12 to
a vehicle body (not shown), stabilizer links 16 that
connect end portions of the stabilizer bar 12
individually to operating parts of the suspension 20,
etc.

The stabilizer bar 12 is composed of a torsion

part 13 spanning the width of the vehicle body and arm
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portions 15 individually formed on the opposite ends of
the torsion part 13 and which is substantially U-
shaped. When the operating pafts of the suspension 20
move up and down, the arm portions 15 of the stabilizer
bar 12 folléw such actions, whereupon the torsion part
13 is twisted so that the suspension 20 is kept stable
by its torsional reaction force.

The pair of fixing members 14 are provided
individually on the axially opposite ends of the
torsion part 13. As shown in FIG. 2, each fixing
member 14 is composed of a mounting fixture 22, a
rubber bush 24, and a sheathing 26, and is fixed to a
frame part (not shown) of the vehicle body.

As shown in FIG. 3, the mounting fixture 22 is a
substantially U-shaped metal plate, and lugs 27 extend
individually sideways from the opposite ends of the
fixture 22. A bolt hole 28 is formed in each lug 27.
A bolt (not shown) is passed through each bolt hole 28,
whereby the mounting fixture 22 is fixed to the frame
of the vehicle body.

The rubber bush 24 is formed of a rubber material
with a predetermined hardness and has a shape suitable
for the U-shape inside the mounting fixture 22.
Further, the rubber bush 24 is formed with a through-
hole 30 that penetrates the substantial center of the
rubber bush 24. The through-hole 30 has an inner

surface shape corresponding to the external shape of
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the sheathing 26. Furthermore, the rubber bush 24 is
formed with a cut portion 32 that extends from inside
the through-hole 30 to the outer surface of the rubber
bush 24. The cut portion 32 in the rubber bush 24
enables the through-hole 30 to open above and below the
cut portion 32.

The sheathing 26 is made of a resin and composed
of a collar portion 34 and a cylinder portion 36
continuous with the collar portion 34, as shown in
FIG. 5. The sheathing 26 is formed by, for example,
injection molding and is integrally fixed to the
stabilizer bar 12.

The collar portion 34 is a discoid that is formed
substantially at right angles to the stabilizer bar 12,
as shown in FIG. 6. The cylinder portion 36 is formed
substantially parallel to the axis of the stabilizer
bar 12 and has a rugged configuration on its outer
peripheral surface. The rugged configuration is a
point-symmetric shape such that its cross section
perpendicular to the central axis of the stabilizer bar
12 has six uniform tops. FIG. 6 is a sectional view of
the fixing member 14 taken along a line that passes
through the tops and bottoms of the rugged
configuration of cylinder portion 36.

Further, the sheathing 26 basically has a
sufficient hardness such that it cannot be easily

deformed and is fixed in close proximity to the
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stabilizer bar 12 without a gap. The sheathing 26 is
molded after the outer surface of the stabilizer bar 12
is shot-peened and before the outer surface of the
stabilizer bar 12 is coated. Fine irreqularities are
formed on the surface of the stabilizer bar 12 by shot
peening, so that the bite of the sheathing 26 on the
stabilizer bar 12 is improved by the anchor effect of
the irregularities.

The shot peening may be that conventionally
performed to improve the durability and the like of the
stabilizer bar 12. Further, any other processing means
may be used for the purpose as long as the bite of the
resin on the stabilizer bar 12 can be improved.
Depending on the type of the resin, furthermore, the
sheathing 26 may be molded on the stabilizer bar 12
with a smooth surface provided that the resin of the
sheathing 26 and the stabilizer bar 12 to be combined
are fully fixed. 1If the adhesion of the resin to the
stabilizer bar 12 is unsatisfactory, in contrast with
this, a molded portion of the sheathing 26 may
additionally be knurled or serrated after being shot-
peened.

Further, the rubber bush 24 has an external shape
larger than the internal shape of the mounting fixture
22, and the through-hole 30 is formed with a shape
smaller than the external shape of the cylinder portion

36 of the sheathing 26. Thus, if the mounting fixture
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22 is fitted on the outside of the rubber bush 24,
which is mounted on the sheathing 26, and fixed to the
vehicle body frame, the rubber bush 24 is pressed
inward by both the sheathing 26 and the mounting
fixture 22. Accordingly, the fixing member 14 that is
fixed to the vehicle body frame is kept in a state such
that a compressive force (preload) is continually
applied to the inside of the rubber bush 24.
Preferably, the preload should be set to a sufficiently
large value such that it cannot be reduced to zero when
the stabilizer 10 operates.

The through-hole 30 may be formed with a shape
equal to or larger than the external shape of the
sheathing 26. Also in this case, the through-hole 30
is formed so that the sheathing 26 is pressed inward
and subjected to a compressive force by the rubber bush
24 when the rubber bush 24 is attached to the mounting
fixture 22.

The following is a description of functions and
effects of the stabilizer 10.

Since the sheathing 26 is formed on the surface of
the stabilizer bar 12 by injection molding, the
stabilizer bar 12 and the sheathing 26 closely contact
each other, thereby preventing water or dust from
infiltrating or adhering between them. Accordingly,
the surface of the stabilizer bar 12 between the

stabilizer bar 12 and the sheathing 26 can be prevented
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from rusting, so that its durability can be improved.
Since the sheathing 26 and the stabilizer bar 12 cannot
be dislocated from each other, moreover, no noise can
be produced.

Since the sheathing 26 is formed on the stabilizer
bar 12 by injection molding, it can be provided with
ease. Further, the sheathing 26 can be sécurely fixed
to the stabilizer bar 12 by the shot peening for the
stabilizer bar 12 before molding without requiring any
special processing before the injection molding. Thus,
the time required for labor and processing can be
shortened, so that the manufacturing cost can be
reduced considerably, as compared with the case where a
conventional rubber bush is adhesively bonded or
vulcanization-molded.

The rubber bush 24 can be opened at its cut
portion 32 and assembled to the sheathing 26, so that
the stabilizer bar 12 can be easily attached to the
vehicle body frame. Since the rubber bush 24 and the
sheathing 26 are not adhesively bonded, moreover, the
rubber bush 24 can be easily removed from the sheathing
26. Thus, the rubber bush 24 can be replaced by a
simple operation, so that the replacement cost can be
reduced.

Since the sheathing 26 is in close contact with
the rubber bush 24, the stabilizer effect can be fully

exhibited. Let it be supposed that a wheel on one side
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drops into a depression so that one side of the
suspension 20 lowers while the vehicle is running.
Thereupon, an angle is formed or extended between the
left- and right-hand arm portions 15, which twists the
torsion part 13 and produces a reaction force. As the
arm portions 15 then rock, the sheathings 26 are also
rotated around their respective axes, so that the
cylinder portions 36 rotate, thereby compressing the
rubber material of the rubber bushes 24 between the
tops of the cylinder portions 36 in the rotating
direction of the stabilizer bar 12. Thereupon, the
compressive reaction force of the rubber bushes 24 is
transmitted to the arm portions 15, whereby the
responsiveness at the initial stage of rolling is
improved, so that the driving stability of the wvehicle
is enhanced.

Since the faculty of the stabilizer can be
partially allocated to the rubber bushes 24 with the
sheathings 26 fixed to the stabilizer bar 12, the .
rigidity and spring constant of the stabilizer bar 12
can be reduced. Thus, the stabilizer 10 can be reduced
in weight and cost.

The sheathing 26 may be fixed to the stabilizer
bar 12 by adhesive bonding or welding instead of
injection molding. Although the sheathing 26 should
preferably be formed of a resin, moreover, it may

alternatively be formed of another material, e.g., hard
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rubber, synthetic rubber, etc.

The following is a description of another example
of the stabilizer 10.

FIG. 7 shows a sheathing 26. 1In this example, the
sheathing 26 has an axially rugged configuration on its
outer peripheral surface. It is formed so as not to be
circumferentially dislocated from a rubber bush 24 and
is axially tapered on one side. Further, a rugged
configuration for integral assembly is formed on the
inner surface of a through-hole 30 of the rubber bush
24 so as to correspond to the rugged configuration of
the sheathing 26.

When the sheathing 26 formed in this manner is
assembled to the rubber bush 24, the sheathing 26 1is
prevented from rotating circumferentially and from
moving axially in a direction in which the diameter of
the sheathing 26 increases. Thus, in the stabilizer 10
in which such sheathings 26 are bilaterally molded on a
stabilizer bar 12, fixing members 14 can prevent the
stabilizer bar 12 from rotating around the axis and
moving axially, so that the same effect as
aforementioned can be exhibited.

Further, FIG. 8 shows another example. 1In this
example, each top part of a cylinder portion 36 has a
convex shape in cross-section when cut along a plane
that passes through the central axis of a stabilizer

bar 12. 1If a sheathing 26 formed in this manner is
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assembled to a rubber bush 24 that has a through-hole
30 corresponding to this rugged configuration,
circumferential dislocation can be restrained by the
top parts. Since the top parts are convex with respect
to the axial direction, moreover, an axial movement can
also be restrained. 1In this example, each top part of
the cylinder portion 36 may have a concave shape,
depressed in the center, instead of being convex.

FIG. 9 shows an example in which the transverse
width of a rubber bush 24 is longer than that of a
sheathing 26 along the axis of a stabilizer bar 12.
Thus, the sheathing 26 covers the inside of the rubber
bush 24 so that water, dust, etc., can be prevented
from infiltrating between the rubber bush 24 and the
sheathing 26. Further, the sheathing 26 may be formed
so that its axial width is longer than that of the
rubber bush 24 along the stabilizer bar 12, that is,
the sheathing 26 is exposed on the opposite sides of
the rubber bush 24.

Although the sheathing 26 is formed axially with
the stabilizer bar 12 in tﬁe example described above,
they need not always be coaxial with each other.
Further, the cross section of the stabilizer bar 12 may
be of any desired shape other than a circular shape and
may be either hollow or solid. Although the fixing
member 14 is provided on the frame of the vehicle body,

the distal end of the arm portion may be attached to
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the frame.

The sheathing 26 should only be formed with one
irregularity provided that the rubber bush 24 and the
sheathing 26 can engage each other at least
circumferentially. The collar portion 34 may be formed
in any desired position along the axis, e.g., in the
center of the sheathing 26, instead of being formed on
the axial end portion of the sheathing 26.

The outer surface of the sheathing 26 and the
inner surface of the rubber bush 24 need not be in
close contact with each other throughout the
circumference of the sheathing 26. Further, the
sheathing 26 and the rubber bush 24 may be configured
so that a gap is formed between them when the
stabilizer 10 is driven to twist the stabilizer bar 12.

Furthermore, the sheathing 26 may be provided with
a projection member that is configured to be inserted
through the inner surface of the rubber bush 24.
Specifically, the projection member may be inserted
into a crack that is formed in the inner wall surface
of the through-hole 30 of the rubber bush 24 by the
projection member. Alternatively, a plurality of
projections may be formed on the surface of the
sheathing 26 and caused to engage with the inner
surface of the through-hole 30 of the rubber bush 24.

The rubber bush 24 may be attached to the

sheathing 26 through the axial end of the stabilizer
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The mounting fixture 22 may be fitted into a
hollow that is formed in the outer peripheral surface
of the rubber bush 24. 1If this is done, the rubber
bush 24 can be prevented from being disengaged from the
mounting fixture 22 even when the rubber bush 24 is
subjected to a force along the axis of the stabilizer
bar 12.

Industrial Applicability
The present invention is applicable to a vehicle

stabilizer.
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CLAIMS

1. A vehicle stabilizer comprising a stabilizer
bar, characterized in that:

a fixing member includes:

a sheathing provided integrally on an outer
surface of the stabilizer bar;

a rubber bush disposed on the outer periphery of
the sheathing; and

a mounting fixture attached to a vehicle body in
such a manner as to cover the outer periphery of the
rubber bush; and

the fixing member fixes a torsion part of the
stabilizer bar to the vehicle body and immovably
assembles the sheathing and the rubber bush to each
other.

2. A vehicle stabilizer according to claim 1,
characterized in that the sheathing is provided by
injection molding on the stabilizer bar which is shot-
peened before a coating process.

3. A vehicle stabilizer according to claim 2,
characterized in that:

" the sheathing has an outer surface on which a
rugged configuration including irregularities along the
circumference of the stabilizer bar is formed;

the rubber bush is provided with a through-hole
having an inner surface shape corresponding to the

rugged configuration; and
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the rugged configuration permits the sheathing and
the rubber bush to be assembled so as not to be movable
relative to each other along the circumference of the
stabilizer bar.

4. A vehicle stabilizer according to claim 2,
characterized in that an outer surface of the sheathing
is concaved, convexed, or tapered along an axis of the
stabilizer bar, the rubber bush is provided with a
through-hole having an inner surface shape
corresponding to the concave, convex, or tapered shape,
and the sheathing and the rubber bush are assembled so
as not to be movable relatively to each other in at
least one direction along the axis of the stabilizer
bar by the concave, convex, or tapered shape.

5. A vehicle stabilizer according to claim 2,
characterized in that the sheathing is provided with a
collar portion extending radially of the stabilizer
bar, and the sheathing and the rubber bush are
assembled so as not to be movable relatively to each
other in at least one direction along an axis of the
stabilizer bar with the rubber bush in engagement with

the collar portion.
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