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Description

TECHNICAL FIELD

[0001] The present invention relates to methods for manufacturing a ball joint for constituting a stabilizer link or the
like that couples a suspension and a stabilizer of a vehicle and a method for manufacturing a stabilizer link.

BACKGROUND ART

[0002] FIG. 16 is a partial sectional view showing a periphery of a conventional ball joint (see Patent Literature 1).
[0003] A stabilizer link 101 includes ball joints 100J at both ends of a bar-shaped support bar 101a.
[0004] In the ball joint 100J, a ball section 110b at an end portion of a ball stud 110 is swingably and rotatably housed
inside a cup-shaped housing 111 via a ball seat 112 made of resin.
[0005] In a vehicle, the ball joint 100J at one end portion of the stabilizer link 101 is coupled to a suspension, an arm,
and the like (not shown in the figure) via the ball stud 110. The ball stud 110 includes a stud section 110s and the ball
section 110b.
[0006] The ball joint 100J at the other end portion of the stabilizer link 101 is coupled to a stabilizer (not shown in the
figure) via the ball stud 110.
[0007] According to traveling of the vehicle, as the suspension strokes, the support bar 101a of the stabilizer link 101
swings and rotates with respect to the ball joint 100J.
[0008] In the ball joint 100J, a dust cover 113 made of rubber is provided to prevent intrusion of dust, moisture, and
the like into the inside. The dust cover 113 is provided to close a space between the ball stud 110 and the ball seat 112.
[0009] A ring-shaped recessed section 112o for fixing a lower end portion 113s of the dust cover 113 is formed in an
upper part of the ball seat 112. In the ball stud 110, a brim section 110a1 and a small brim section 110a2 are formed.
An upper end portion 113u of the dust cover 113 is fixed between the brim section 110a1 and the small brim section 110a2.
[0010] On the other hand, the ball stud 110 swings and rotates according to movements of the stabilizer and the
suspension. Therefore, in an upper part of the ball seat 112 that covers the ball section 110b of the ball stud 110, a taper
surface 112f1 of a concave conical surface expanded in diameter toward an upper side (a side of the stud section 110s
opposite to the ball section 110b) is formed. The taper surface 112f1 is formed as a taper surface corresponding to
swing amplitude of the ball stud 110.
[0011] Consequently, a flange section 112f including the taper surface 112f1 and the recessed section 112o is formed
in the upper part of the ball seat 112.

CITATION LIST(s)

Patent Literature(s)

[0012]

Patent Literature 1: JP 2003-336623 A
Patent Literature 2: JP 2004-316771 A

[0013] JP 2000-081025 A and US 5,947,627 A disclose further methods for manufacturing a ball joint. JP2000-081025
A shows the features of the preamble of the appended independent claims.

SUMMARY OF INVENTION

Technical Problem

[0014] Incidentally, when the ball joint 100J is assembled, the ball section 110b of the ball stud 110 is housed in the
ball seat 112 formed in advance.
[0015] If the diameter of an opening section 112k of the ball seat 112 is too small, it is likely that the opening section
112k is damaged when the ball section 110b is put inside the ball seat 112. In view of this, if the diameter of the opening
section 112k is increased to allow the ball section 110b of the ball stud 110 to be easily pushed into the ball seat 112,
a fall-off load at the time when the ball section 110b falls off from the inside of the ball seat 112 decreases.
[0016] When the fall-off load decreases, the ball section 110b easily falls off from the inside of the ball seat 112.
[0017] On the other hand, Patent Literature 2 describes the configuration for insert-injecting an outer housing using,
as a core, only a ball section attached with a ball seat.
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[0018] The configuration of Patent Literature 2 does not have the problem of the opening section and the problem of
the fall-off load decrease of Patent Literature 1. However, the stud section is joined to the ball section by resistance
welding after the outer housing is molded by the insert injection. Therefore, a hole for disposing an electrode in the ball
section is necessary in the outer housing. After the resistance welding, the hole needs to be closed by a lid member.
[0019] Thus, in the configuration of Patent Literature 2, there is a problem in that an unnecessary hole is necessary
in the outer housing.
[0020] There is a demand for solving the problems of Patent Literatures 1 and 2 described above and manufacturing
the ball joint 100J with insert injection using, as a core, the ball stud 110 in which the stud section 110s and the ball
section 110b are integrated in advance shown in FIG. 16.
[0021] However, there is a limitation that length s101 (see FIG. 16) of a straight section 110s1 of the ball stud 110 is
small. A reason for this is as explained below.
[0022] For example, when an external force of an arrow α10 is applied to the ball section 110b of the ball stud 110
shown in FIG. 16, a bending moment is applied to the stud section 110s. The straight section 110s1 of the ball stud 110
forms a part of an arm of the bending moment. Therefore, the straight section 110s1 is desirably short to reduce the
bending moment.
[0023] When the straight section 110s1 of the ball stud 110 is long, the dust cover 113 covering the straight section
110s1 inevitably becomes long to have a large movable range. Durability of the dust cover 113 thus deteriorates.
[0024] When the straight section 110s1 of the ball stud 110 is long, an occupied space where the ball stud 110 does
not come into contact with other components when the ball joint 100J moves is large.
[0025] For these reasons, the straight section 110s1 of the ball stud 110 is desirably as short as possible.
[0026] Consequently, because the straight section 110s1 of the ball stud 110 is formed short, the small brim section
110a2 (see FIG. 16) is formed near the ball section 110b.
[0027] For this reason, the insert molding performed using, as a core, the ball stud 110, in which the ball section 110b
and the stud section 110s are integrated in advance, has a problem in that a mold for forming the flange section 112f
interferes with the small brim section 110a2 and less easily comes off.
[0028] The present invention has been devised in view of the above circumstances and relates to a method for
manufacturing a ball joint easy to manufacture and having satisfactory operation performance and a method for manu-
facturing a stabilizer link.

Solution to Problem

[0029] To solve the above problems, a method for manufacturing a ball joint of a first embodiment includes: a ball-
seat molding step for forming a ball seat assembly by using, as a core, a ball section of a ball stud, the ball section of
which is integrally provided in advance at one end portion of a stud section, and insert-molding a ball seat made of resin
to cover at least a portion of the ball section present on an opposite side to the stud section; and a housing molding
method, as described in appended independent claims 1 and 2.
[0030] A method for manufacturing a ball joint of a second embodiment includes a housing molding method, as
described in appended independent claims 4 and 5.
[0031] A method for manufacturing a stabilizer link of a third embodiment is a method for manufacturing a stabilizer
link including a bar-shaped support bar and the ball joint of the first or second embodiment provided at an end portion
of the support bar, for coupling a suspension and a stabilizer of a vehicle. In the housing molding step in the method for
manufacturing a ball joint of the first or second embodiment the housing is insert-molded using, as a core, at least any
end portion in a longitudinal direction of the support bar.

Advantageous Effects of Invention

[0032] According to the present invention, it is possible to provide a method for manufacturing a ball joint easy to
manufacture and having satisfactory operation performance and a method for manufacturing a stabilizer link.

BRIEF DESCRIPTION OF DRAWINGS

[0033]

FIG. 1 is a longitudinal sectional view of a ball joint of a stabilizer link of a first embodiment according to the present
invention;
FIG. 2 is a perspective view showing a state in which a suspension and a stabilizer are coupled to the stabilizer link
including the ball joint of the first embodiment;
FIG. 3 is an exterior view showing an integrally manufactured ball stud;
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FIG. 4 is an exterior view showing a state in which a ball seat is attached to the ball stud;
FIG. 5A is a partial sectional view showing a state immediately after an outer housing is insert-molded using, as a
core, a ball seat assembly and a distal end portion of a support bar;
FIG. 5B is an enlarged view of a I part in FIG. 5A;
FIG. 6 is a perspective view showing a divided inner piece;
FIG. 7A is a view of a first divided inner piece constituting the divided inner piece viewed from an inner upward
direction;
FIG. 7B is a view of the first divided inner piece constituting the divided inner piece viewed from an outer downward
direction;
FIG. 8A is a view of a second divided inner piece constituting the divided inner piece viewed from the inner upward
direction;
FIG. 8B is a view of the second divided inner piece constituting the divided inner piece viewed from the outer
downward direction;
FIG. 9A is a partial sectional side view showing an example of a process for detaching the first divided inner piece
and the second divided inner piece after insert molding of the outer housing;
FIG. 9B is a partial sectional side view showing the example of the process for detaching the first divided inner piece
and the second divided inner piece after the insert molding of the outer housing;
FIG. 9C is a partial sectional side view showing the example of the process for detaching the first divided inner piece
and the second divided inner piece after the insert molding of the outer housing;
FIG. 9D is a partial sectional side view showing the example of the process for detaching the first divided inner piece
and the second divided inner piece after the insert molding of the outer housing;
FIG. 10 is an exterior view showing a ball stud, a straight section of which is relatively long;
FIG. 11A is a partial sectional side view showing another example of the process for detaching the first divided inner
piece and the second divided inner piece after the insert molding of the outer housing;
FIG. 11B is a partial sectional side view showing the other example of the process for detaching the first divided
inner piece and the second divided inner piece after the insert molding of the outer housing;
FIG. 12 is a partial sectional exterior view showing a stabilizer link of the first embodiment;
FIG. 13 is a longitudinal sectional view of a ball joint of a stabilizer link of a second embodiment according to the
present invention;
FIG. 14A is a partial sectional view showing a state immediately after an outer housing of the ball joint of the second
embodiment is insert-molded using, as a core, a ball section of a ball stud and a distal end portion of a support bar;
FIG. 14B is an enlarged view of a II part in FIG. 14A;
FIG. 15 is a partial sectional view showing a state immediately after an outer housing of a ball joint of a modification
1 of the second embodiment is insert-molded using, as a core, a ball section of a ball stud and a distal end portion
of a support bar; and
FIG. 16 is a partial sectional view showing a periphery of a conventional ball joint.

DESCRIPTION OF EMBODIMENTS

[0034] Hereinafter, embodiments of the present invention will be described with reference to the drawings as appro-
priate.

«First Embodiment»

[0035] FIG. 1 is a longitudinal sectional view of a ball joint J of a stabilizer link 1 of a first embodiment according to
the present invention.
[0036] In the ball joint J of the first embodiment, a ball seat 12 made of resin is inserted-molded in a ball section 10b
at an end portion of a ball stud 10. The ball joint J has a characteristic in that an outer housing 11 made of resin is insert-
molded in the ball section 10b covered with the ball seat 12 and a distal end portion 1a1 of a support bar 1a.
[0037] Specifically, the ball seat 12 made of resin is formed by insert injection molding using, as a core, the ball section
10b of the ball stud 10 to manufacture a ball seat assembly 12A (see FIG. 4). Thereafter, the outer housing 11 (see FIG.
1) is formed by the insert injection molding using, as a core, the ball section 10b, on which the ball seat 12 of the ball
seat assembly 12A is formed, and the distal end portion 1a1 of the support bar 1a.
[0038] As explained above, it is possible to realize a combined structure without gaps between the ball section 10b
of the ball stud 10 and the ball seat 12 and between the ball seat 12 and the outer housing 11. Consequently, the ball
section 10b of the ball stud 10 can smoothly swing and rotate with respect to the ball seat 12.
[0039] Application of the ball joint J of the first embodiment to a stabilizer link 1 used in a vehicle is explained.
[0040] FIG. 2 is a perspective view showing a state in which a suspension and a stabilizer are coupled to the stabilizer
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link including the ball joint of the first embodiment.
[0041] A wheel W responsible for traveling of a vehicle (not shown in the figure) is attached to a vehicle body (not
shown in the figure) via a suspension 3. The suspension 3 and a stabilizer 2 are coupled via the ball joint J at an end
portion of the stabilizer link 1.

<Ball stud 10>

[0042] The ball stud 10 shown in FIG. 1 includes a bar-shaped stud section 10s and a spherical ball section 10b.
[0043] The spherical ball section 10b is formed at one end portion of the ball stud 10. The stud section 10s is formed
at the other end portion of the ball stud 10.
[0044] In the stud section 10s of the ball stud 10, a brim section 10a1 and a small brim section 10a2 spreading in a
circumferential shape are formed separate from each other. A male screw 10n is threaded further on the stud section
10s side than the brim section 10a1.
[0045] A dust cover 13 is disposed between a convex flange section 11f in an upper part of the outer housing 11 and
the brim section 10a1. The dust cover 13 is a member that blocks intrusion of rain water, dust, and the like into the ball joint J.
[0046] An upper end circumferential portion of the dust cover 13 is fit in a circumferential recessed section 10e between
the brim section 10a1 and the small brim section 10a2. On the other hand, a part near an iron link 13a embedded in a
lower end circumferential portion of the dust cover 13 is fit and fixed in a recessed section 11o around the convex flange
section 11f of the outer housing 11.
[0047] As shown in FIG. 2, the ball stud 10 projecting from one ball joint J of the support bar 1a is fastened and fixed
to a bracket 3c of a dumper 3b. The ball stud 10 projecting from the other ball joint J is fastened and fixed to an arm
section 2b of the stabilizer 2.
[0048] The stabilizer link 1 is swingably (an arrow α1 in FIG. 1) and rotatably (an arrow α2 in FIG. 1) supported by the
ball joints J at both ends portions. The stabilizer link 1 is configured to be movable with respect to the dumper 3b and
the arm section 2b (see FIG. 2). In other words, the stabilizer link 1 can move according to movements of the suspension
3 and the stabilizer 2.

<Ball joint J>

[0049] The configuration of the ball joint J is explained in detail.
[0050] In the ball joint J shown in FIG. 1, as explained above, the ball seat 12 made of resin is formed by insert molding
around the ball section 10b of the ball stud 10. The outer housing 11 made of resin is insert-molded using, as a core,
the ball section 10b, around which the ball seat 12 is formed, and the distal end portion 1a1 of the support bar 1a.
[0051] Because the ball section 10b at one end portion of the ball stud 10 is made of metal such as steel, an external
force is applied to the ball section 10b to peel the ball section 10b from the ball seat 12 made of resin integrally molded
in the outer housing 11 made of resin. Consequently, the ball section 10b of the ball stud 10 is swingably (the arrow α1
in FIG. 1) and rotatably (the arrow α2 in FIG. 1) supported by the ball seat 12.
[0052] In this way, the ball joint J is configured with the ball section 10b at one end portion of the ball stud 10 covered
with the ball seat 12 and further covered with the outer housing 11 made of resin together with the distal end portion
1a1 of the support bar 1a.
[0053] A straight section 10s1 having a columnar shape is formed on the ball section 10b side of the small brim section
10a2 formed in a circumferential shape in the stud section 10s of the ball stud 10.
[0054] Alternatively, a lower part of an R section 10a3 under the small brim section 10a2 may be formed as a straight
section 10s2 having a columnar shape extending straight at length of 1 mm or more. A section from under the straight
section 10s2 to the vicinity of the ball section 10b may be formed in a taper shape of a conical surface thinned toward
the ball section 10b.
[0055] As the outer housing 11, PA66-GF30 (PA66 added with a glass fiber having a weight ratio of 30%) is used.
Note that the material of the outer housing 11 only has to satisfy a strength requirement. For example, engineering
plastic such as PEEK (polyetheretherketone), PA66 (Polyamide 66), PPS (Ply Phenylene Sulfide Resin), or POM (poly-
oxymethylene), super engineering plastic, FRP (Fiber Reinforced Plastics), GRP (glass reinforced plastic), CFRP (Carbon
Fiber Reinforced Plastics), or the like is used.
[0056] The convex flange 11f having a convex shape is annularly formed in an upper part of the outer housing 11. An
opening section 11f3, through which a near part of the stud section 10s of the ball section 10b is inserted, is formed in
the convex flange 11f.
[0057] The convex flange 11f is formed to include, in the opening section 11f3, a conical surface-shaped taper section
11f1 spreading outward from an upper end 12u of the ball seat 12.
[0058] In other words, in an upper part of the outer housing 11, in the opening section 11f3 of the convex flange 11f,
the conical surface-shaped taper section 11f1 having a recessed shape widening toward the opposite side of the stud
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section 10s to the ball section 10b is formed.
[0059] A start point of the taper section 11f1 is an outer side corner 12u1 of the upper end 12u of the ball seat 12.
[0060] A maximum swing angle in swinging (the arrow α1 in FIG. 1) of the ball stud 10 is set by an inclination angle
of the ball stud 10 of the taper section 11f1, which is the inner circumferential surface of the convex flange 11f, with
respect to an axis C and an inclination angle of the outer circumferential surface of the straight section 10s1 of the ball
stud 10 with respect to the axis C.
[0061] The ball seat 12 is formed to include a spherical inner surface that covers the spherical ball section 10b of the
ball stud 10.
[0062] POM is use as the material of the ball seat 12. Besides the POM, the material of the ball seat 12 may be another
material if the material is thermoplastic resin like the POM and satisfies a friction requirement and the like. As explained
above, because the ball section 10b of the ball stud 10 swings and rotates, the inner surface of the ball seat 12 is
requested to have predetermined friction durability.
[0063] As the ball seat 12, engineering plastic such as PEEK (polyetheretherketone), PA66 (Polyamide 66), PA6
(Polyamide 6), or PPS (Ply Phenylene Sulfide Resin) or super engineering plastic is used. Because the ball seat 12 is
formed by the insert molding, the ball seat 12 is desirably thermoplastic resin.
[0064] The thickness of the ball seat 12 is set to 0.4 mm or more and 2.0 mm or less. When the thickness of the ball
seat 12 is less than 0.4 mm, fluidity of resin during molding is deteriorated. On the other hand, when the thickness of
the ball seat 12 is more than 2.0 mm, because the ball seat 12 is an elastic material, an elastic deformation amount
increases and an elastic lift amount increases. Therefore, the thickness of the ball seat 12 is suitably 0.4 mm or more
and 2.0 mm or less.
[0065] Because the outer housing 11 is thick, contraction after molding is large. Therefore, after the molding of the
outer housing 11, the ball section 10b is tightened inward by the outer housing 11 and the ball seat 12. Therefore, torque
tuning is performed depending on a target torque range of swinging and sliding torque of the ball stud 10. Note that the
swinging and sliding torque is a general term of swinging torque (the arrow α1 in FIG. 1) at the time when the ball stud
10 swings and rotation torque (the arrow α2 in FIG. 1) at the time when the ball stud 10 rotates.
[0066] For example, a steel pipe is used as the support bar 1a. The distal end portion 1a1 is pressed in an extending
direction of the ball stud 10 and is plastically deformed in a flat shape.

<Method for manufacturing the ball joint J>

[0067] A method for manufacturing the ball joint J is explained.
[0068] FIG. 3 is an exterior view showing an integrally manufactured ball stud.
[0069] In the ball stud 10, the stud section 10s and the ball section 10b may be integrally molded. Before the insert
molding, the ball section 10b may be joined to and integrated with the stud section 10s by welding.
[0070] In the first embodiment, an example is explained in which the stud section 10s and the ball section 10b are
integrally manufactured in the ball stud 10.
[0071] FIG. 4 is an exterior view showing a state in which the ball seat is attached to the ball stud.
[0072] After manufacturing of the ball stud 10, the ball seat 12 is insert-molded using, as a core, the ball section 10b
of the ball stud 10 and, for example, using a first molding die K1 and a second molding die K2 to manufacture a ball
seat assembly 12A.
[0073] In this case, resin for molding the ball seat 12 is discharged from a gate k1g of the first molding die K1 provided
on the opposite side of the ball section 10b to the stud 10s.
[0074] An upper spherical surface section 10b1 of the ball section 10b is pressed against (a white arrow α2 in FIG.
4) and closely attached to a spherical surface k21 of the second molding die K2 disposed on the side of the stud section
10s by a discharge pressure of the resin. Consequently, the ball seat 12 can be molded without the resin for molding
the ball seat 12 leaking to the upper spherical surface section 10b1 of the ball section 10b.
[0075] Subsequently, the outer housing 11 (see FIG. 1) is insert-molded as explained below using, as a core, the ball
section 10b, around which the ball seat 12 of the ball seat assembly 12A is formed, and the distal end portion 1a1 of
the support bar 1a.
[0076] FIG. 5A is a partial sectional view showing a state immediately after the outer housing is insert-molded using,
as a core, the ball seat assembly and the distal end portion of the support bar. FIG. 5B is an enlarged view of an I part
in FIG. 5A.
[0077] When the outer housing 11 is insert-molded using, as a core, the ball section 10b, on which the ball seat 12 of
the ball seat assembly 12A is formed, and the distal end portion 1a1 of the support bar 1a, resin for molding the outer
housing 11 needs to be prevented from leaking to the ball section 10b on the stud section 10s side and the straight
section 10s1.
[0078] Therefore, a force Fb in the upward direction (see FIG. 5B) is generated by pushing (a force Fa in FIG. 5B) the
R section 10a3 of the ball stud 10 with the distal end of a locking screw n3 for close attachment. Consequently, the ball
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stud 10 is moved in the upward direction and the upper spherical surface section 10b1 of the ball section 10b on the
stud section 10s side is brought into close contact with a divided inner piece 13 (13A and 13B) of a mold.
[0079] To set a swing angle of the ball stud 10 and form a recessed section 11o for fixing the part near the iron link
13a (see FIG. 1) at the lower end circumferential portion of the dust cover 13, the convex flange section 11f needs to
be formed in the upper part of the outer housing 11.
[0080] Therefore, to form the taper section 11f1 on the inner circumferential surface of the convex flange section 11f,
an inner piece is necessary in insert-molding the outer housing 11 using, as a core, the ball section 10b, on which the
ball seat 12 is formed around the ball seat assembly 12A (see FIG. 4), and the distal end portion 1a1 of the support bar 1a.
[0081] However, as explained above, length s1 (see FIG. 1) of the straight section 10s1 of the ball stud 10 is desirably
small in terms of, for example, suppressing a bending moment applied to the outer housing 11 and the like, maintenance
of durability of the dust cover 13, and a reduction of an occupied space of the stabilizer link 1.
[0082] After the molding of the convex flange section 11f, an inner piece in which the taper section 11f1 is formed
needs to be cut out. However, because the brim section 10a1 and the small brim section 10a2 spreading in the circum-
ferential shape are formed in the stud section 10s of the ball stud 10, when the length s1 of the straight section 10s1 is
small, the inner piece needs to be cut out not to interfere with the small brim section 10a2 and the brim section 10a1.
That is, when the straight section 10s1 of the ball stud 10 is short, an event occurs in which, when the inner piece is cut
out after the molding, the inner piece comes into contact with the small brim section 10a2 and cannot be cut out.
[0083] Therefore, a method for cutting out the inner piece of the mold in which the taper section 11f1 is formed is a
problem.
[0084] To solve the problem, in the insert molding of the outer housing 11, the divided inner piece 13 (13A and 13B),
which is a divided mold shown in FIG. 6 explained below, is used. FIG. 6 is a perspective view showing the divided inner
piece.
[0085] In the insert molding of the outer housing 11, the insert molding is carried out in a state in which the divided
inner piece 13 adheres to the upper spherical surface section 10b1 of the ball stud 10 above the ball seat 12 (see FIG.
5A). The other kinds of molding of the outer housing 11 is performed with other main molds (not shown in the figure)
surrounding the ball section 10b on which the ball seat 12 is formed and the distal end portion 1a1 of the support bar
1a. Note that, in FIG. 5A, the divided inner piece 13 is shown and the other main molds are omitted. Note that the support
bar 1a shown in FIG. 5A and FIG. 9A to FIG. 9D, FIG. 11A, FIG. 11B, and the like referred to below is disposed in a
position where the support bar 1a does not hinder a molding process in which the divided inner piece 13 is used.
[0086] The divided inner piece 13 is detached after the outer housing 11 is molded with respect to the ball section
10b, on which the ball seat 12 is formed, of the ball stud 10 and the distal end portion 1a1 of the support bar 1a, that is,
after the convex flange 11f of the outer housing 11 is molded.

<Divided inner piece 13>

[0087] The divided inner piece 13 (see FIG. 6) has a half-divided configuration and is configured by a first divided
inner piece 13A (see FIG. 7A and FIG. 7B) and a second divided inner piece 13B (see FIG. 8A and FIG. 8B).
[0088] FIG. 7A is a view of the first divided inner piece constituting the divided inner piece viewed from an inner upward
direction. FIG. 7B is a view of the first divided inner piece constituting the divided inner piece viewed from an outer
downward direction. FIG. 8A is a view of the second divided inner piece constituting the divided inner piece viewed from
the inner upward direction. FIG. 8B is a view of the second divided inner piece constituting the divided inner piece viewed
from the outer downward direction.
[0089] The first divided inner piece 13A shown in FIG. 7A and FIG. 7B assumes a shape of one of half-divided shapes
of the divided inner piece 13. The first divided inner piece 13A has a semi-annular shape including a plane section 13a0
of a contact surface with the second divided inner piece 13B and a convex flange insertion section 13a7.
[0090] In the first divided inner piece 13A, a first inner spherical surface 13a1, a first columnar surface 13a2, a first
flange contact surface 13a3, a first ball seat contact surface 13a4, and a first escaping section 13a5 are respectively
formed in half-divided shapes. Screw insert-through holes 13a6 for fixing and a female screw section 13a8 for close
contact are formed in the first divided inner piece 13A.
[0091] The first inner spherical surface 13a1 is closely attached to the ball section 10b of the ball stud 10. Therefore,
the first inner spherical surface 13a1 has a spherical shape conforming to the ball section 10b. The first columnar surface
13a2 is slid along the straight section 10s1 (see FIG. 5A) of the ball stud 10. Therefore, the first columnar surface 13a2
has a semi-columnar shape conforming to the straight section 10s1. The first flange contact surface 13a3 forms an
upper surface 11f2 and the taper section 11 f1 of the convex flange 11f (see FIG. 5A). Therefore, the first flange contact
surface 13a3 includes a plane forming the upper surface of the convex flange 11f and a semi-conical surface forming
the taper section 11f1.
[0092] The first ball seat contact surface 13a4 includes a semi-annular plane forming the upper end 12u (see FIG.
5A) of the ball seat 12.
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[0093] The first escaping section 13a5 is an escaping section in detaching the first divided inner piece 13A from
between the ball section 10b and the small brim section 10a2 of the ball stud 10 (see FIG. 9A to FIG. 9C). The first
escaping section 13a5 has a semi-conical surface shape. The screw insert-through holes 13a6 are holes in which screws
for fixing the first divided inner piece 13A and the second divided inner piece 13B are housed. Therefore, the screw
insert-through holes 13a6 are stepped holes and are formed by small-diameter holes through which male screws are
inserted and large-diameter holes in which screw heads are housed.
[0094] The female screw section 13a8 for close attachment is a female screw in which the locking screw n3 for close
attachment acting such that the first inner spherical surface 13a1 adheres to the upper spherical surface section 10b1
(see FIG. 5A) of the ball stud 10 is screwed.
[0095] The second divided inner piece 13B shown in FIG. 8A and FIG. 8B assumes the other shape of the half-divided
shape of the divided inner piece 13. The second divided inner piece 13B has a semi-annular shape including a flat
section 13b0 of a contact surface with the first divided inner piece 13A and a convex flange insertion section 13b7.
[0096] In the second divided inner piece 13B, a second inner spherical surface 13b1, a second columnar surface
13b2, a second flange contact surface 13b3, a second ball seat contact surface 13b4, and a second escaping section
13b5 are respectively formed in half-divided shapes. A female screw section 13b6 for fixing and a female screw section
13b8 for close contact are formed.
[0097] The second divided inner piece 13B has a shape symmetrical with the first divided inner piece 13A. Therefore,
the second divided inner piece 13B is shown with a sign "a" of the components of the first divided inner piece 13A
changed to a sign "b". Detailed explanation of the components is omitted.

<Insert molding of the outer housing 11>

[0098] The insert molding of the outer housing 11 performed using, as a core, the ball section 10b, on which the ball
seat 12 of the ball seat assembly 12A is formed, and the distal end portion 1a1 of the support bar 1a is carried out as
explained below.
[0099] As shown in FIG. 5A, the periphery of the ball seat 12 around the ball section 10b of the ball stud 10 and the
distal end portion 1a1 of the support bar 1a is covered a not-shown main mold and the divided inner piece 13 leaving a
space in which the outer housing 11 is formed.
[0100] In this case, as shown in FIG. 5A, the distal end portions of the locking screws 3 for close attachment respectively
screwed in the female screw sections 13a8 and 13b8 of the divided inner piece 13 push the R section 10a3 of the ball
stud 10 in the horizontal direction (a force Fa in FIG. 5B). Consequently, the R section 10a3 of the ball stud 10 receives
an upward force (a force Fb in FIG. 5B) as a triangular component force by an inclined surface. The ball stud 10 moves
upward. With the force Fb, the upper spherical surface section 10b1 of the ball section 10b of the ball stud 10 surely
adheres respectively to the first and second inner spherical surfaces 13a1 and 13b1 of the first and second divided inner
pieces 13A and 13B.
[0101] In this state, resin for forming the outer housing 11 is filled in a space covered with the not-shown main mold
and the first divided inner piece 13A and the second divided inner piece 13B. The outer housing 11 that covers the ball
seat 12 around the ball section 10b of the ball stud 10 and the distal end portion 1a1 of the support bar 1a is formed.
[0102] In this way, when the outer housing 11 is insert-molded using, as a core, the ball section 10b of the ball seat
assembly 12A and the distal end portion 1a1 of the support bar 1a, the first inner spherical surface 13a1 of the first
divided inner piece 13A and the second inner spherical surface 13b1 of the second divided inner piece 13B adhere to
the upper spherical surface section 10b1 of the ball section 10b above the ball seat 12. Therefore, the resin of the outer
housing 11 does not leak to the ball section 10b above the ball seat 12 (see FIG. 5A). The ball section 10b can be
positioned in a predetermined position without using a special jig.
[0103] Note that the locking screws n3 of closely attaching means for respectively closely attaching the first and second
inner spherical surfaces 13a1 and 13b1 of the first and second divided inner pieces 13A and 13B to the upper spherical
surface 10b1 of the ball section 10b may be substituted by other closely attaching means such as cams or air cylinders.

<Detachment of the first divided inner piece 13A and the second divided inner piece 13B after the insert molding>

[0104] After the molding, after the resin is cooled and hardened, the first divided inner piece 13A and the second
divided inner piece 13B are detached together with the not-shown main mold as explained below.
[0105] As explained above, the straight section 10s1 of the ball stud 10 is desirably short. The convex flange 11f is
formed to project upward in the upper part of the outer housing 11. In addition, the brim section 10a1 and the small brim
section 10a2 are formed in the stud section 10s of the ball stud 10.
[0106] The first divided inner piece 13A and the second divided inner piece 13B are formed in a semi-annular shape.
Therefore, the first divided inner piece 13A and the second divided inner piece 13B interfere with the small brim section
10a2. The first divided inner piece 13A and the second divided inner piece 13B cannot be detached from a state after
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the molding of the outer housing 11 shown in FIG. 5A in a horizontal direction movement and a vertical direction movement
of a linear movement.
[0107] Therefore, after the insert molding of the outer housing 11, the first divided inner piece 13A and the second
divided inner piece 13B are detached as explained below.
[0108] FIG. 9A to FIG. 9D are partial sectional side views showing an example of a process for detaching the first
divided inner piece and the second divided inner piece after the insert molding of the outer housing 11.
[0109] First, screws (not shown in the figures) for fixing the first divided inner piece 13A and the second divided inner
piece 13B are loosened and removed. The locking screws n3 screwed in the female screw sections 13a8 and 13b8 are
loosened to retract into the first and second divided inner pieces 13A and 13B.
[0110] Subsequently, as indicated by an arrow α3 in FIG. 9A and an arrow α4 in FIG. 9B, while the first divided inner
piece 13A and the second divided inner piece 13B are gradually lifted in the direction on the stud section 10s side, a
portion located near the distal end of the stud section 10s in the upper part is rotated outward to pull out the convex
flange insertion section 13a7 of the first divided inner piece 13A and the convex flange insertion section 13b7 of the
second divided inner piece 13B from the inside of the convex flange 11f of the outer housing 11.
[0111] Further, as indicated by an arrow α5 in FIG. 9C, while the first divided inner piece 13A and the second divided
inner piece 13B are gradually lifted in the direction on the stud section 10s side, a portion located near the distal end of
the stud section 10s in the upper part is rotated to gradually pull out the convex flange insertion section 13a7 of the first
divided inner piece 13A and the convex flange insertion section 13b7 of the second divided inner piece 13B from the
inside of the convex flange 11f of the outer housing 11.
[0112] As indicated by an arrow α6 in FIG. 9D, while the first divided inner piece 13A and the second divided inner
piece 13B are lifted upward, the upper part is rotated outward to completely take out and detach the first and second
divided inner pieces 13A and 13B from the convex flange section 11f of the outer housing 11. Consequently, even when
the stud section 10s of the ball stud 10 is short, the outer housing 11 including the taper section 11f1 having a recessed
shape in the opening section 11f3 can be molded.
[0113] FIG. 10 is an exterior view showing the ball stud, the straight section of which is relatively long. FIG. 11A and
FIG. 11B are partial sectional side views showing another example of the process for detaching the first divided inner
piece and the second divided inner piece after the insert molding of the outer housing.
[0114] As shown in FIG. 10, when the length s1 of the straight section 10s1 of the ball stud 10 can be formed relatively
large, after the insert molding of the outer housing 11, the first divided inner piece 13A and the second divided inner
piece 13B can be detached by the vertical direction movement and the horizontal direction movement without being
rotated as shown in FIG. 9A to FIG. 9D (see an arrow α7 in FIG. 11A and an arrow α8 in FIG. 11A).
[0115] Specifically, first, the screws (not shown in the figures) for fixing the first divided inner piece 13A and the second
divided inner piece 13B are loosened and removed. The locking screws n3 screwed in the female screw sections 13a8
and 13b8 are loosened to retract into the first and second divided inner pieces 13A and 13B.
[0116] Subsequently, as indicated by an arrow α7 in FIG. 11A, the first divided inner piece 13A and the second divided
inner piece 13B are released from a contact state with the outer housing 11 in the direction on the stud section 10s side
along the straight section 10s1 of the ball stud 10.
[0117] In detail, the first divided inner piece 13A and the second divided inner piece 13B are respectively moved
upward along the straight section 10s1 to a position where the flange insertion sections 13a7 and 13b7 move out from
the inside of the convex flange 11f of the outer housing 11 and the first and second divided inner pieces 13A and 13B
do not come into contact with the small brim 10a2.
[0118] Thereafter, as indicated by an arrow α8 in FIG. 11B, the first divided inner piece 13A and the second divided
inner piece 13B are moved in a direction separating from the axis C of the ball stud 10 and detached. That is, the first
divided inner piece 13A and the second divided inner piece 13B are detached by combining movement of the stud
section 10s in a direction of the other end portion on the counter ball section 10b side and separation of the stud section
10s from the center axis C.
[0119] According to the process explained above, when the straight section 10s1 continuing to the ball section 10b of
the ball stud 10 is long, the outer housing 11 including the taper section 11f1 having a recessed shape in the opening
section 11f3 can be molded.
[0120] Note that the divided inner piece 13 having the configuration of the two divided inner pieces is illustrated above.
However, the divided inner piece 13 may have a configuration of three or more divided inner pieces. In the case of the
configuration of the three or more divided inner pieces, a circumferential length of a divided mold is reduced because
the number of divisions of an annular shape of the divided inner piece 13 increases. Therefore, as indicated by the
arrows α3 to α6 in FIG. 9A to FIG. 9D, a rotation angle in rotating and detaching the divided inner piece 13 can be
reduced. Therefore, it is easy to detach the divided inner piece 13 after the molding of the outer housing 11.
[0121] On the other hand, when the number of divisions of the divided inner piece 13 increases, more divided molds
are handled. Therefore, it is difficult to handle the divided inner piece 13. In that sense, the number of divisions of the
divided inner piece 13 is suitably two to four. Note that the number of divisions is most advantageously two when
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handleability and the like are comprehensively taken into account.

<Attachment of the dust cover 13>

[0122] Thereafter, as shown in FIG. 1, a part near the iron link 13a of the lower end circumferential portion of the dust
cover 13 is pressed into and fixed in the recessed section 11o around the convex flange section 11f in the upper part
of the outer housing 11. On the other hand, the upper end circumferential portion of the dust cover 13 is fit into the
circumferential recessed section 10e between the brim section 10a1 and the small brim section 10s2 of the ball stud
10. Consequently, the dust cover 13 is fixed to the convex flange section 11f of the outer housing 11 and the ball stud 10.
[0123] According to the above process, the ball joint J shown in FIG. 1 is completed and the stabilizer link 1 (see FIG.
12) is assembled. FIG. 12 is a partial sectional exterior view showing the stabilizer link of the first embodiment.
[0124] With the configuration explained above, effects explained below are achieved.

1. The ball seat 12 is molded by the insert molding using, as a core, the ball section 10b of the ball stud 10. The
outer housing 11 is molded by the insert molding using, as a core, the ball section 10b, around which the ball seat
12 is formed, and the distal end portion 1a1 of the support bar 1a and using the divided inner piece 13 (13A and
13B) and the like.
In detail, after the formation of the outer housing 11, the first divided inner piece 13A and the second divided inner
piece 13B of the divided structure are separated from the ball section 10b along the straight section 10s1 of the ball
stud 10. The portion located near the distal end of the stud 10s is rotated outward and detached (see FIG. 9A to
FIG. 9D).
Consequently, even when the length s1 of the straight section 10s1 is small, it is possible to manufacture, with the
insert molding, the outer housing 11, from which the convex flange section 11f protrudes upward, using, as a core,
the ball section 10b, on which the ball seat 12 is formed, of the ball stud 10 integrally provided with the stud section
10s in advance and the distal end portion 1a1 of the support bar 1a.
2. Therefore, the conventional process for joining the ball section and the stud section with the resistance welding
described in Patent Literature 2 is unnecessary. Therefore, it is unnecessary to provide a hole in the bottom of the
outer housing. That is, it is possible to mold the outer housing 11 without forming the opening section 11f3 except
an opening through which the stud section 10s is inserted.
It is unnecessary to close the hole present in the bottom of the outer housing with the lid member after the resistance
welding.
Therefore, it is possible to reduce manufacturing man-hours for the ball joint J.
3. The ball seat 12 and the outer housing 11 can be resin-molded continuously to the ball section 10b. Therefore,
the ball section 10b and the ball seat 12 adhere and the spherical surfaces coincide. Therefore, it is possible to
realize the ball joint J with which a stable behavior without a backlash can be obtained. Therefore, the mold adjustment
for the housing 111, the ball seat 112, and the like performed in the conventional ball joint 100J shown in FIG. 16
is unnecessary.
4. A series of processes for manufacturing the conventional ball joint 100J can be realized by repeating the insert
molding. A reduction in assembly man-hours for the ball joint J can be achieved. Therefore, productivity of the ball
joint J is improved.
A reduction in assembly man-hours for the stabilizer link 1 including the ball joint J can be achieved. Productivity of
the stabilizer link 1 is improved.
5. A combined structure without a gap between the ball section 10b of the ball stud 10 and the ball seat 12 and
between the ball seat 12 and the outer housing 11 can be obtained. Therefore, it is possible to obtain the ball joint
J in which the ball section 10b of the ball stud 10 can smoothly swing and rotate without a backlash with respect to
the ball seat 12.
6. According to the above description, it is possible to realize the ball joint J easy to manufacture and having high
accuracy and the stabilizer link 1 including the ball joint J. It is possible to realize the stabilizer link 1 having high
productivity and with which a stale behavior without a backlash can be obtained.

«Second Embodiment»

[0125] FIG. 13 is a longitudinal sectional view of a ball joint of a stabilizer link of a second embodiment according to
the present invention.
[0126] A ball joint 2J of the stabilizer link of the second embodiment has a configuration in which the ball section 10b
of the ball stud 10 is directly covered with an outer housing 21.
[0127] The other components are the same as the components in the first embodiment. Therefore, the same compo-
nents are denoted by the same reference numerals and signs. The outer housing and components of the outer housing
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are denoted by 20’s numbers and shown. Detailed explanation of the components is omitted.
[0128] In the ball joint 2J of the second embodiment, the outer housing 21 is formed in the part of the ball seat 12 of
the first embodiment. The outer housing 21 is resin-molded adjacent to the ball section 10b of the ball stud 10.
[0129] Consequently, in the outer housing 21, an annular horizontal section 21f4 is formed continuously to the inside
in a conical taper section 21f1 of a convex flange 21f.
[0130] In detail, in the outer housing 21, an opening section 21f3, through which a near part of the stud section 10s
of the ball section 10b is inserted, is formed. In the outer housing 21, near the stud section 10s connected to the ball
section 10b, a conical taper section 21f1 having a recessed shape widening toward the stud section 10s is formed in
the opening section 21f3. An annular horizontal section 21f4 is formed continuously to the taper section 21f1.
[0131] A method for manufacturing the ball joint 2J is explained.
[0132] After the ball stud 10 is manufactured in the same manner as in the first embodiment, the outer housing 21 is
insert-molded as explained below using, as a core, the ball section 10b of the ball stud 10 and the distal end portion 1a1
of the support bar 1a.
[0133] FIG. 14A is a partial sectional view showing a state immediately after the outer housing of the ball joint of the
second embodiment is insert-molded using, as a core, the ball section of the ball stud and the distal end portion of the
support bar. FIG. 14B is an enlarged view of a II part in FIG. 14A.
[0134] In molding the outer housing 21, it is necessary to prevent resin forming the outer housing 21 from leaking to
the straight section 10s1 of the ball stud and the upper spherical surface section 10b1 of the ball section 10b.
[0135] As explained above, the length s1 (see FIG. 1) of the straight section 10s1 of the ball stud 10 is desirably small.
[0136] Because of the above reason, when the outer housing 21 is insert-molded, the divided inner piece 13 (see FIG.
6) having the half-divided shape explained in the first embodiment can be used.
[0137] As shown in FIG. 14A, the first divided inner piece 13A and the second divided inner piece 13B are closely
attached to the straight section 10s1 of the ball stud 10 and the upper spherical surface section 10b1 of the ball section
10b near the straight section 10s1.
[0138] The first flange contact surface 13a3 and the first ball seat contact surface 13a4 of the first divided inner piece
13A (see FIG. 7A) respectively form the taper section 21f1, an upper surface section 21f2, and the horizontal section
21f4 of the convex flange 21f of the outer housing 21. The second flange contact surface 13b3 and the second ball seat
contact surface 13b4 of the second divided inner piece 13B (see FIG. 8A) respectively form the taper section 21f1, the
upper surface section 21f2, and the horizontal section 21f4 of the convex flange 21f of the outer housing 21.
[0139] The other parts of the outer housing 21 are formed in the same manner as in the first embodiment.
[0140] In the insert molding of the outer housing 21, as in the first embodiment, the first inner spherical surface 13a1
(see FIG. 7A) of the first divided inner piece 13A and the second inner spherical surface 13b1 (see FIG. 8A) of the
second divided inner piece 13B shown in FIG. 14A are set in a state of adhesion to the upper spherical surface section
10b1 of the ball section 10b.
[0141] Specifically, as shown in FIG. 14B, the locking screws n3 screwed in the female screw sections 13a8 and 13b8
of the first and second divided inner pieces 13A and 13B are tightened. The R section 10a3 of the ball stud 10 is pushed
in the horizontal direction by the distal end portions of the locking screws n3. Consequently, the R section 10a3 of the
ball stud 10 receives an upward force (a force Fd in FIG. 14B) as a triangular component force. The ball stud 10 moves
upward. The upper spherical surface section 10b1 of the ball section 10b is set in a state of adhesion to the first inner
spherical surface 13a1 of the first divided inner piece 13A and the second inner spherical surface 13b1 of the second
divided inner piece 13B.
[0142] Consequently, the first inner spherical surface 13a1 of the first divided inner piece 13A and the second inner
spherical surface 13b1 of the second divided inner piece 13B respectively adhere to the upper spherical surface section
10b1 of the ball section 10b. Therefore, resin forming the outer housing 21 is prevented from leaking to the upper
spherical surface section 10b1 of the ball section 10b.
[0143] Note that, as explained in the first embodiment, the locking screws n3 of closely attaching means for closely
attaching the first inner spherical surface 13a1 of the first dividing inner piece 13A and the second inner spherical surface
13b1 of the second divided inner piece 13B to the ball section 10b may be substituted by other closely attaching means
such as cams or air cylinders.
[0144] In this way, as in the first embodiment, as shown in FIG. 14A, the outer housing 21 is insert-molded using, as
a core, the ball section 10b of the ball stud 10 and the distal end portion 1a1 of the support bar 1a and using the not-
shown main mold and the first and second divided inner pieces 13A and 13B.
[0145] After the molding, the screws for fixing are removed. The locking screws n3 are retracted into the first and
second divided inner pieces 13A and 13B.
[0146] When the length s1 (see FIG. 1) of the straight section 10s1 of the ball stud 10 is small, in the same manner
as shown in FIG. 9A to FIG. 9D, while the first divided inner piece 13A and the second divided inner piece 13B are
gradually lifted in the direction on the stud section 10s side from the state shown in FIG. 14A, the portion located near
the distal end of the stud section 10s in the upper part is rotated outward, whereby the first divided inner piece 13A and
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the second divided inner piece 13B are detached. Consequently, even when the stud section 10s of the ball stud 10 is
short, the outer housing 21 including the taper section 21f1 having a recessed shape in the opening section 21f3 can
be molded.
[0147] On the other hand, when the length s1 of the straight section 10s1 of the ball stud 10 is large (see FIG. 10), in
the same manner as shown in FIG. 11A and FIG. 11B, after being moved in the direction on the stud section 10s side
(see FIG. 1) along the straight section 10s1 of the ball stud 10 from the state shown in FIG. 14, the first and second
divided inner pieces 13A and 13B are moved toward a direction separating from the axis C of the ball stud 10 and
detached. That is, the first and second divided inner pieces 13A and 13B are detached by combining movement of the
stud section 10s in the direction of the other end portion on the counter ball section 10b side and separation of the stud
section 10s from the center axis C. Consequently, when the straight section 10s1 continuing to the ball section 10b of
the ball stud 10 is long, the outer housing 21 including the taper section 21f1 having a recessed shape in the opening
section 21f3 can be molded.
[0148] With the configuration explained above, effects explained below are achieved.

1. The outer housing 21 is insert-molded using, as a core, the ball section 10b, in which the stud section 10s is
provided in advance, and the distal end portion 1a1 of the support bar 1a.
That is, the outer housing 21 can be resin-molded around the ball section 10b of the ball stud 10 using the ball stud
10 in which the ball section 10b is formed in advance. Therefore, it is possible to mold the outer housing 21 without
forming the opening section 21f3 except an opening through which the stud section 10s is inserted. It is possible to
realize the ball joint 2J with which a stable behavior without a backlash can be obtained.
2. Because the ball seat 12 of the first embodiment is absent, the manufacturing process for the ball seat 12 is
eliminated.
3. Therefore, manufacturing man-hours for the ball joint 2J and the stabilizer link 1 including the ball joint 2J decreases.
Therefore, productivity of the ball joint 2J and the stabilizer link 1 is improved.
4. Even when the length s1 (see FIG. 1) of the straight section 10s1 of the ball stud 10 is small, by using the first
and second divided inner pieces 13A and 13B, it is possible to insert-mold the outer housing 21 including the convex
flange 21f having a shape projecting outward using, as a core, the ball section 10b of the ball stud 10.

<Modification 1>

[0149] FIG. 15 is a partial sectional view showing a state immediately after an outer housing of a ball joint of a
modification 1 of the second embodiment is insert-molded using, as a core, a ball section of a ball stud and a distal end
portion of a support bar.
[0150] A ball joint 3J of the modification 1 has a configuration in which the ball joint 3J is formed by extending a taper
section 31f1 of a convex flange 31f of an outer housing 31 and the horizontal section 21f4 (see FIG. 13) is not formed.
[0151] The other components are the same as the components in the first embodiment. Therefore, the same compo-
nents are denoted by the same reference numerals and signs. Components of the outer housing are denoted by 30’s
numbers and shown. Detailed explanation of the components is omitted.
[0152] In the ball joint 3J of the modification 1, the conical taper section 31f1 of the convex flange 31f of the outer
housing 31 is continuously formed to a spherical surface section 31k of the outer housing 31. In the outer housing 31,
an opening section 31f3, through which a near part of the stud section 10s of the ball section 10b is inserted, is formed.
[0153] Near the stud section 10s connected to the ball section 10b, a conical taper section 31f1 having a recessed
shape widening toward the stud section 10s is formed in the opening section 31f3.
[0154] Therefore, in the ball joint 3J, first and second divided inner pieces 23A and 23B shown in FIG. 15 are used.
[0155] In the first divided inner piece 23A, the first ball seat contact surface 13a4 (see FIG. 7A) of the first divided
inner piece 13A of the first embodiment is absent. A first taper contact surface 23a3 is continuously formed on a first
inner spherical surface 23a1. The other components are the same as the components of the first divided inner piece
13A of the first embodiment.
[0156] In the second divided inner piece 23B, the second ball seat contact surface 13b4 (see FIG. 8A) of the first
divided inner piece 13B of the first embodiment is absent. A second taper contact surface 23b3 is formed continuously
to a second inner spherical surface 23b1. The other components are the same as the components of the second divided
inner piece 13B of the first embodiment.
[0157] When the outer housing 31 of the modification 1 is insert-molded using, as a core, the ball section 10b of the
ball stud 10 and the distal end portion 1a1 of the support bar 1a, as in the second embodiment, the insert molding is
performed by closely attaching, using the locking screws n3 or the like, the first divided inner piece 23A and the second
divided inner piece 23B respectively to the ball section 10b of the ball stud 10.
[0158] According to the modification 1, it is possible to form the outer housing 31 including the convex flange 31f in
which the taper section 31f1 is formed continuously to the spherical surface section 31k of the outer housing 31.



EP 3 415 775 B1

13

5

10

15

20

25

30

35

40

45

50

55

[0159] Besides, the modification 1 achieves the same operational effects as the operational effects in the first and
second embodiments.

«Other embodiments»

[0160]

1. In the explanation of the first and second embodiments, the modification 1, and the like, the stabilizer link 1
includes the ball joints J to 3J on both the side of the stabilizer link 1. However, the stabilizer link 1 may include the
ball joints J to 3J only on either one side of the stabilizer link 1. Alternatively, the stabilizer link 1 may include any
one of the ball joints J to 3J on either one side of the stabilizer link and includes any one of the ball joins J to 3J on
the other side.
2. In the first and second embodiments, the modification 1, and the like, the various configurations are explained.
However, the configurations may be combined as appropriate.
3. The configurations explained in the first and second embodiments and the like indicate examples of the present
invention. Various modified forms and specific forms are possible in a range not departing from the scope of the
present invention described in the claims.

[0161] Note that the ball joint of the invention can be widely applied to joint portions of robot arms of, for example, an
industrial robot used for automation of manufacturing, FA (Factory Automation), and the like and a humanoid robot
applied to medical treatment, a nuclear power plant, and the like, a device in which an arm rotates in a joint portion in
an industrial vehicle such as a shovel car or a crane, and a structure of a joint portion between other machine elements,
for example, between a link and an arm.

Reference Signs List

[0162]

1: stabilizer link
1a: support bar
2: stabilizer
3: suspension
10: ball stud
10b: ball section
10s: stud section
11, 21, 31: outer housing (housing)
11f1, 21f1, 31f1: taper section
11f3, 21f3, 31f3: opening section
12: ball seat
12A: ball seat assembly
13A, 23A: first divided inner piece (divided inner piece)
13B, 23B: second divided inner piece (divided inner piece)
21f4: horizontal section (recessed shape)
C: axis (center line)
J, 2J, 3J: ball joint
K1: first molding die
K1g: gate
K2: second molding die

Claims

1. A method for manufacturing a ball joint (J) comprising:

a ball-seat molding step for forming a ball seat assembly (12A) by using, as a core, a ball section (10b) of a ball
stud (10), the ball section (10b) of which is integrally provided in advance at one end portion of a stud section
(10s), and insert-molding a ball seat (12) made of resin to cover at least a portion of the ball section (10b)
present on an opposite side to the stud section (10s), and
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a housing molding step for insert-molding a housing (11) made of resin by using, as a core, the ball section
(10b) partially covered by the ball seat (12) of the ball seat assembly (12A),
characterized in that
the housing (11) includes, in an opening section (11f3), a taper section (11f1) having a recessed shape widening
toward another end portion of the stud section (10s), and
the housing molding step includes:

an inner-piece disposing step for disposing a divided inner piece (13, 13A, 13B), which forms the taper
section (11f1), such that the divided inner piece (13, 13A, 13B) comes into contact with a part (10b1)
exposed from the ball seat (12) of the ball section (10b) present on one end portion side of the stud section
(10s);
an inner-piece contacting step for closely contacting the inner spherical surface (13a1, 13b1) of the divided
inner piece (13, 13A, 13B) to the part (10b1) exposed from the ball seat (12) of the ball section (10b) by
pushing an inclined surface (10a3) opposite to the ball section (10b) of the ball stud (10) with a pushing
means (n3) passing through the divided inner piece (13, 13A, 13B) such that the ball stud (10) is moved to
a side of the stud section (10s);
a step for insert-molding the housing (11); and
an inner-piece detaching step for, while moving the divided inner piece (13, 13A, 13B) in a direction of the
other end portion of the stud section (10s), rotating the divided inner piece (13, 13A, 13B) to separate a
portion of the divided inner piece (13, 13A, 13B) located on the other end portion side of the stud section
(10s) from the stud section (10s) and detaching the divided inner piece (13, 13A, 13B).

2. A method for manufacturing a ball joint (J) comprising:

a ball-seat molding step for forming a ball seat assembly (12A) by using, as a core, a ball section (10b) of a ball
stud (10), the ball section (10b) of which is integrally provided in advance at one end portion of a stud section
(10s), and insert-molding a ball seat (12) made of resin to cover at least a portion of the ball section (10b)
present on an opposite side to the stud section (10s), and
a housing molding step for insert-molding a housing (11) made of resin by using, as a core, the ball section
(10b) partially covered by the ball seat (12) of the ball seat assembly (12A),
characterized in that
the housing (11) includes, in an opening section (11f3), a taper section (11f1) having a recessed shape widening
toward another end portion of the stud section (10s), and
the housing molding step includes:

an inner-piece disposing step for disposing a divided inner piece (13, 13A, 13B), which forms the taper
section (11f1), such that the divided inner piece (13, 13A, 13B) comes into contact with a part (10b1)
exposed from the ball seat (12) of the ball section (10b) present on one end portion side of the stud section
(10s);
an inner-piece contacting step for closely contacting the inner spherical surface (13a1, 13b1) of the divided
inner piece (13, 13A, 13B) to the part (10b1) exposed from the ball seat (12) of the ball section (10b) by
pushing an inclined surface (10a3) opposite to the ball section (10b) of the ball stud (10) with a pushing
means (n3) passing through the divided inner piece (13, 13A, 13B) such that the ball stud (10) is moved to
a side of the stud section (10s);
a step for insert-molding the housing (11); and
an inner-piece detaching step for detaching the divided inner piece (13, 13A, 13B) by combining movement
in a direction of the other end portion of the stud section (10s) and separation from an axis (C) of the stud
section (10s).

3. The method for manufacturing a ball joint (J) according to claim 1 or 2, wherein the ball-seat molding step includes:

discharging resin for molding the ball seat (12) from a gate (K1g) of a first molding die (K1) provided on an
opposite side of the ball section (10b) to the stud section (10s); and
pressing and closely attaching the ball section (10b) to a second molding die (K2) disposed on the stud section
(10s) side with a discharge pressure of the resin.

4. A method for manufacturing a ball joint (2J, 3J) comprising:
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a housing molding step for insert-molding a housing (21, 31) made of resin, by using, as a core, a ball section
(10b) of a ball stud (10), the ball section (10b) of which is integrally provided in advance at one end portion of
a stud section (10s), to cover at least a portion of the ball section (10b) present on an opposite side to the stud
section (10s),
characterized in that
the housing (21, 31) includes, in an opening section (21f3, 31f3), a taper section (21f1, 31f1) having a recessed
shape widening toward another end portion of the stud section (10s), and
the housing molding step includes:

an inner-piece disposing step for disposing a divided inner piece (13, 13A, 13B), which forms the taper
section (21f1, 31f1), such that the divided inner piece (13, 13A, 13B) comes into contact with a part (10b1)
of the ball section (10b) near one end portion of the stud section (10s);
an inner-piece contacting step for closely contacting the inner spherical surface (13a1, 13b1) of the divided
inner piece (13, 13A, 13B) to a part (10b1) at a stud section (10s) side of the ball section (10b) by pushing
an inclined surface (10a3) opposite to the ball section (10b) of the ball stud (10) with a pushing means (n3)
passing through the divided inner piece (13, 13A, 13B) such that the ball stud (10) is moved to a side of
the stud section (10s);
a step for insert-molding the housing (21, 31); and
an inner-piece detaching step for, while moving the divided inner piece (13, 13A, 13B) in a direction of the
other end portion of the stud section (10s), rotating the divided inner piece (13, 13A, 13B) to separate a
portion of the divided inner piece (13, 13A, 13B) located on the other end portion side of the stud section
(10s) from the stud section (10s) and detaching the divided inner piece (13, 13A, 13B).

5. A method for manufacturing a ball joint (2J, 3J) comprising:

a housing molding step for insert-molding a housing (21, 31) made of resin, by using, as a core, a ball section
(10b) of a ball stud (10), the ball section (10b) of which is integrally provided in advance at one end portion of
a stud section (10s), to cover at least a portion of the ball section (10b) present on an opposite side to the stud
section (10s),
characterized in that
the housing (21, 31) includes, in an opening section (21f3, 31f3), a taper section (21f1, 31f1) having a recessed
shape widening toward another end portion of the stud section (10s), and
the housing molding step includes:

an inner-piece disposing step for disposing a divided inner piece (13, 13A, 13B), which forms the taper
section (21f1, 31f1), such that the divided inner piece (13, 13A, 13B) comes into contact with a part (10b1)
of the ball section (10b) near one end portion side of the stud section (10s);
an inner-piece contacting step for closely contacting the inner spherical surface (13a1, 13b1) of the divided
inner piece (13, 13A, 13B) to a part (10b1) at a stud section (10s) side of the ball section (10b) by pushing
an inclined surface (10a3) opposite to the ball section (10b) of the ball stud (10) with a pushing means (n3)
passing through the divided inner piece (13, 13A, 13B) such that the ball stud (10) is moved to a side of
the stud section (10s);
a step for insert-molding the housing (21, 31); and
an inner-piece detaching step for detaching the divided inner piece (13, 13A, 13B) by combining movement
in a direction of the other end portion of the stud section (10s) and separation from an axis (C) of the stud
section (10s).

6. A method for manufacturing a stabilizer link (1) including a bar-shaped support bar (1a) and the ball joint (J, 2J, 3J)
according to any one of claims 1 to 5 provided at an end portion of the support bar (1a), for coupling a suspension
(3) and a stabilizer (2) of a vehicle, wherein
in the housing molding step in the method for manufacturing a ball joint (J, 2J, 3J) according to any one of claims
1 to 5, the housing (11, 21, 31) is insert-molded using, as a core, at least any end portion in a longitudinal direction
of the support bar (1a).

Patentansprüche

1. Verfahren zur Herstellung eines Kugelgelenks (J), umfassend:
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einen Kugelsitzformungsschritt zum Bilden einer Kugelsitzanordnung (12A), indem als ein Kern ein Kugelab-
schnitt (10b) eines Kugelzapfens (10) verwendet wird, dessen Kugelabschnitt (10b) einstückig im Voraus an
einem Endabschnitt eines Zapfenabschnitts (10s) vorgesehen ist, und Umspritzen eines Kugelsitzes (12), der
aus Harz hergestellt wird, um zumindest einen Teil des Kugelabschnitts (10b) zu bedecken, der auf einer
gegenüberliegenden Seite des Zapfenabschnitts (10s) vorliegt, und
einen Gehäuseformungsschritt zum Umspritzen eines Gehäuses (11), das aus Harz hergestellt wird, indem als
ein Kern der Kugelabschnitt (10b) verwendet wird, der teilweise von dem Kugelsitz (12) der Kugelsitzanordnung
(12A) bedeckt ist,
dadurch gekennzeichnet, dass
das Gehäuse (11) in einem Öffnungsabschnitt (11f3) einen Verjüngungsabschnitt (11f1) umfasst, der eine
vertiefte Form aufweist, die sich zu einem anderen Endabschnitt des Zapfenabschnitts (10s) erweitert, und
der Gehäuseformungsschritt Folgendes umfasst:

einen Anordnungsschritt eines Innenteils zum Anordnen eines geteilten Innenteils (13, 13A, 13B), das den
Verjüngungsabschnitt (11f1) bildet, sodass das geteilte Innenteil (13, 13A, 13B) mit einem Teil (10b1) in
Kontakt kommt, der von dem Kugelsitz (12) des Kugelabschnitts (10b) freiliegt, der auf einer Endabschnitt-
seite des Zapfenabschnitts (10s) vorliegt;
einen Kontaktierungsschritt eines Innenteils zum Herstellen eines engen Kontakts zwischen der inneren
Kugelfläche (13a1, 13b1) des geteilten Innenteils (13, 13A, 13B) und dem Teil (10b1), der von dem Kugelsitz
(12) des Kugelabschnitts (10b) freiliegt, indem eine geneigte Fläche (10a3) gegenüber dem Kugelabschnitt
(10b) des Kugelzapfens (10) mit einem Schiebemittel (n3) geschoben wird, das durch das geteilte Innenteil
(13, 13A, 13B) hindurchgeht, sodass der Kugelzapfen (10) zu einer Seite des Zapfenabschnitts (10s) bewegt
wird;
einen Schritt zum Umspritzen des Gehäuses (11); und
einen Löseschritt eines Innenteils, um, während das geteilte Innenteil (13, 13A, 13B) in eine Richtung des
anderen Endabschnitts des Zapfenabschnitts (10s) bewegt wird, das geteilte Innenteil (13, 13A, 13B) zu
drehen, um einen Abschnitt des geteilten Innenteils (13, 13A, 13B), der sich auf der anderen Endabschnitt-
seite des Zapfenabschnitts (10s) befindet, von dem Zapfenabschnitt (10s) zu trennen und das geteilte
Innenteil (13, 13A, 13B) zu lösen.

2. Verfahren zur Herstellung eines Kugelgelenks (J), umfassend:

einen Kugelsitzformungsschritt zum Bilden einer Kugelsitzanordnung (12A), indem als ein Kern ein Kugelab-
schnitt (10b) eines Kugelzapfens (10) verwendet wird, wobei der Kugelabschnitt (10b) davon einstückig im
Voraus an einem Endabschnitt eines Zapfenabschnitts (10s) vorgesehen ist, und Umspritzen eines Kugelsitzes
(12), der aus Harz hergestellt wird, um zumindest einen Teil des Kugelabschnitts (10b) zu bedecken, der auf
einer gegenüberliegenden Seite des Zapfenabschnitts (10s) vorliegt, und
einen Gehäuseformungsschritt zum Umspritzen eines Gehäuses (11), das aus Harz hergestellt wird, indem als
ein Kern der Kugelabschnitt (10b) verwendet wird, der teilweise von dem Kugelsitz (12) der Kugelsitzanordnung
(12A) bedeckt ist,
dadurch gekennzeichnet, dass
das Gehäuse (11) in einem Öffnungsabschnitt (11f3) einen Verjüngungsabschnitt (11f1) umfasst, der eine
vertiefte Form aufweist, die sich zu einem anderen Endabschnitt des Zapfenabschnitts (10s) erweitert, und
der Gehäuseformungsschritt Folgendes umfasst:

einen Anordnungsschritt eines Innenteils zum Anordnen eines geteilten Innenteils (13, 13A, 13B), das den
Verjüngungsabschnitt (11f1) bildet, sodass das geteilte Innenteil (13, 13A, 13B) mit einem Teil (10b1) in
Kontakt kommt, der von dem Kugelsitz (12) des Kugelabschnitts (10b) freiliegt, der auf einer Endabschnitt-
seite des Zapfenabschnitts (10s) vorliegt;
einen Kontaktierungsschritt eines Innenteils zum Herstellen eines engen Kontakts zwischen der inneren
Kugelfläche (13a1, 13b1) des geteilten Innenteils (13, 13A, 13B) und dem Teil (10b1), der von dem Kugelsitz
(12) des Kugelabschnitts (10b) freiliegt, indem eine geneigte Fläche (10a3) gegenüber dem Kugelabschnitt
(10b) des Kugelzapfens (10) mit einem Schiebemittel (n3) geschoben wird, das durch das geteilte Innenteil
(13, 13A, 13B) hindurchgeht, sodass der Kugelzapfen (10) zu einer Seite des Zapfenabschnitts (10s) bewegt
wird;
einen Schritt zum Umspritzen des Gehäuses (11); und
einen Löseschritt eines Innenteils, um das geteilte Innenteil (13, 13A, 13B) zu lösen, indem eine Bewegung
in einer Richtung des anderen Endabschnitts des Zapfenabschnitts (10s) und eine Trennung von einer
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Achse (C) des Zapfenabschnitts (10s) kombiniert werden.

3. Verfahren zur Herstellung eines Kugelgelenks (J) nach Anspruch 1 oder 2, wobei der Kugelsitzformungsschritt
Folgendes umfasst:

Abgeben von Harz zum Formen des Kugelsitzes (12) aus einem Anguss (K1g) einer ersten Gießform (K1), der
auf einer gegenüberliegenden Seite des Kugelabschnitts (10b) zu dem Zapfenabschnitt (10s) vorgesehen ist;
und
Drücken und dichtes Anbringen des Kugelabschnitts (10b) an einer zweiten Gießform (K2), die auf der Seite
des Zapfenabschnitts (10s) angeordnet ist, mit einem Abgabedruck des Harzes.

4. Verfahren zur Herstellung eines Kugelgelenks (2J, 3J), umfassend:

einen Gehäuseformungsschritt zum Umspritzen eines Gehäuses (21, 31), das aus Harz hergestellt wird, indem
als ein Kern ein Kugelabschnitt (10b) eines Kugelzapfens (10) verwendet wird, dessen Kugelabschnitt (10b)
einstückig im Voraus an einem Endabschnitt eines Zapfenabschnitts (10s) vorgesehen ist, um zumindest einen
Teil des Kugelabschnitts (10b) zu bedecken, der auf einer gegenüberliegenden Seite des Zapfenabschnitts
(10s) vorliegt,
dadurch gekennzeichnet, dass
das Gehäuse (21, 31) in einem Öffnungsabschnitt (21f3, 31f3) einen Verjüngungsabschnitt (21f1, 31f1) umfasst,
der eine vertiefte Form aufweist, die sich zu einem anderen Endabschnitt des Zapfenabschnitts (10s) erweitert,
und
der Gehäuseformungsschritt Folgendes umfasst:

einen Anordnungsschritt eines Innenteils zum Anordnen eines geteilten Innenteils (13, 13A, 13B), das den
Verjüngungsabschnitt (21f1, 31f1) bildet, sodass das geteilte Innenteil (13, 13A, 13B) mit einem Teil (10b1)
des Kugelabschnitts (10b) in der Nähe eines Endabschnitts des Zapfenabschnitts (10s) in Kontakt kommt;
einen Kontaktierungsschritt eines Innenteils zum Herstellen eines engen Kontakts zwischen der inneren
Kugelfläche (13a1, 13b1) des geteilten Innenteils (13, 13A, 13B) und einem Teil (10b1) auf einer Seite des
Zapfenabschnitts (10s) des Kugelabschnitts (10b), indem eine geneigte Fläche (10a3) gegenüber dem
Kugelabschnitt (10b) des Kugelzapfens (10) mit einem Schiebemittel (n3) geschoben wird, das durch das
geteilte Innenteil (13, 13A, 13B) hindurchgeht, sodass der Kugelzapfen (10) zu einer Seite des Zapfenab-
schnitts (10s) bewegt wird;
einen Schritt zum Umspritzen des Gehäuses (21, 31); und
einen Löseschritt eines Innenteils, um, während das geteilte Innenteil (13, 13A, 13B) in eine Richtung des
anderen Endabschnitts des Zapfenabschnitts (10s) bewegt wird, das geteilte Innenteil (13, 13A, 13B) zu
drehen, um einen Abschnitt des geteilten Innenteils (13, 13A, 13B), der sich auf der anderen Endabschnitt-
seite des Zapfenabschnitts (10s) befindet, von dem Zapfenabschnitt (10s) zu trennen und das geteilte
Innenteil (13, 13A, 13B) zu lösen.

5. Verfahren zur Herstellung eines Kugelgelenks (2J, 3J), umfassend:

einen Gehäuseformungsschritt zum Umspritzen eines Gehäuses (21, 31), das aus Harz hergestellt wird, indem
als ein Kern ein Kugelabschnitt (10b) eines Kugelzapfens (10) verwendet wird, dessen Kugelabschnitt (10b)
einstückig im Voraus an einem Endabschnitt eines Zapfenabschnitts (10s) vorgesehen ist, um zumindest einen
Teil des Kugelabschnitts (10b) zu bedecken, der auf einer gegenüberliegenden Seite des Zapfenabschnitts
(10s) vorliegt,
dadurch gekennzeichnet, dass
das Gehäuse (21, 31) in einem Öffnungsabschnitt (21f3, 31f3) einen Verjüngungsabschnitt (21f1, 31f1) umfasst,
der eine vertiefte Form aufweist, die sich zu einem anderen Endabschnitt des Zapfenabschnitts (10s) erweitert,
und
der Gehäuseformungsschritt Folgendes umfasst:

einen Anordnungsschritt eines Innenteils zum Anordnen eines geteilten Innenteils (13, 13A, 13B), das den
Verjüngungsabschnitt (21f1, 31f1) bildet, sodass das geteilte Innenteil (13, 13A, 13B) mit einem Teil (10b1)
des Kugelabschnitts (10b) in der Nähe einer Endabschnittseite des Zapfenabschnitts (10s) in Kontakt
kommt;
einen Kontaktierungsschritt eines Innenteils zum Herstellen eines engen Kontakts zwischen der inneren
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Kugelfläche (13a1, 13b1) des geteilten Innenteils (13, 13A, 13B) und einem Teil (10b1) auf einer Seite des
Zapfenabschnitts (10s) des Kugelabschnitts (10b), indem eine geneigte Fläche (10a3) gegenüber dem
Kugelabschnitt (10b) des Kugelzapfens (10) mit einem Schiebemittel (n3) geschoben wird, das durch das
geteilte Innenteil (13, 13A, 13B) hindurchgeht, sodass der Kugelzapfen (10) zu einer Seite des Zapfenab-
schnitts (10s) bewegt wird;
einen Schritt zum Umspritzen des Gehäuses (21, 31); und
einen Löseschritt eines Innenteils, um das geteilte Innenteil (13, 13A, 13B) zu lösen, indem eine Bewegung
in einer Richtung des anderen Endabschnitts des Zapfenabschnitts (10s) und eine Trennung von einer
Achse (C) des Zapfenabschnitts (10s) kombiniert werden.

6. Verfahren zur Herstellung einer Druckstange (1), umfassend eine stangenförmige Stützstange (1a) und das Kugel-
gelenk (J, 2J, 3J) nach einem der Ansprüche 1 bis 5, das an einem Endabschnitt der Stützstange (1a) vorgesehen
ist, um eine Aufhängung (3) und einen Stabilisator (2) eines Fahrzeugs zu koppeln, wobei
in dem Gehäuseformungsschritt in dem Verfahren zur Herstellung eines Kugelgelenks (J, 2J, 3J) nach einem der
Ansprüche 1 bis 5 das Gehäuse (11, 21, 31) unter Verwendung von mindestens einem Endabschnitt in einer
Längsrichtung der Stützstange (1a) als ein Kern umgespritzt wird.

Revendications

1. Procédé de fabrication d’un joint à rotule (J) comprenant :

une étape de moulage de siège de rotule pour former un ensemble siège de rotule (12A) par l’utilisation, en
tant que noyau, d’une section de rotule (10b) d’un goujon à rotule (10), dont la section de rotule (10b) est prévue
d’un seul tenant à l’avance au niveau d’une portion d’extrémité d’une section de goujon (10s), et le moulage
sur prisonnier d’un siège de rotule (12) constitué de résine pour couvrir au moins une portion de la section de
rotule (10b) présente sur un côté opposé de la section de goujon (10s), et
une étape de moulage de logement pour le moulage sur prisonnier d’un logement (11) constitué de résine par
l’utilisation, en tant que noyau, de la section de rotule (10b) partiellement couverte par le siège de rotule (12)
de l’ensemble siège de rotule (12A),
caractérisé en ce que
le logement (11) comporte, dans une section d’ouverture (11f3), une section de biseau (11f1) ayant une forme
évidée s’élargissant vers une autre portion d’extrémité de la section de goujon (10s), et
l’étape de moulage de logement comporte :

une étape de disposition de pièce interne pour disposer une pièce interne divisée (13, 13A, 13B), qui forme
la section de biseau (11f1), de sorte que la pièce interne divisée (13, 13A, 13B) entre en contact avec une
partie (10b1) exposée à partir du siège de rotule (12) de la section de rotule (10b) présente sur un côté de
portion d’extrémité de la section de goujon (10s) ;
une étape de mise en contact de pièce interne pour mettre en contact étroit la surface sphérique interne
(13a1, 13b1) de la pièce interne divisée (13, 13A, 13B) avec la partie (10b1) exposée à partir du siège de
rotule (12) de la section de rotule (10b) par la poussée d’une surface inclinée (10a3) opposée à la section
de rotule (10b) du goujon à rotule (10) avec un moyen de poussée (n3) passant à travers la pièce interne
divisée (13, 13A, 13B) de sorte que le goujon à rotule (10) soit déplacé jusqu’à un côté de la section de
goujon (10s) ;
une étape pour le moulage sur prisonnier du logement (11) ; et
une étape de détachement de pièce interne pour, pendant le déplacement de la pièce interne divisée (13,
13A, 13B) dans une direction de l’autre portion d’extrémité de la section de goujon (10s), faire tourner la
pièce interne divisée (13, 13A, 13B) afin de séparer une portion de la pièce interne divisée (13, 13A, 13B)
située sur l’autre côté de portion d’extrémité de la section de goujon (10s) de la section de goujon (10s) et
détacher la pièce interne divisée (13, 13A, 13B).

2. Procédé de fabrication d’un joint à rotule (J) comprenant :

une étape de moulage de siège de rotule pour former un ensemble siège de rotule (12A) par l’utilisation, en
tant que noyau, d’une section de rotule (10b) d’un goujon à rotule (10), dont la section de rotule (10b) est prévue
d’un seul tenant à l’avance au niveau d’une portion d’extrémité d’une section de goujon (10s), et le moulage
sur prisonnier d’un siège de rotule (12) constitué de résine pour couvrir au moins une portion de la section de
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rotule (10b) présente sur un côté opposé de la section de goujon (10s), et
une étape de moulage de logement pour le moulage sur prisonnier d’un logement (11) constitué de résine par
l’utilisation, en tant que noyau, de la section de rotule (10b) partiellement couverte par le siège de rotule (12)
de l’ensemble siège de rotule (12A),
caractérisé en ce que
le logement (11) comporte, dans une section d’ouverture (11f3), une section de biseau (11f1) ayant une forme
évidée s’élargissant vers une autre portion d’extrémité de la section de goujon (10s), et
l’étape de moulage de logement comporte :

une étape de disposition de pièce interne pour disposer une pièce interne divisée (13, 13A, 13B), qui forme
la section de biseau (11f1), de sorte que la pièce interne divisée (13, 13A, 13B) entre en contact avec une
partie (10b1) exposée à partir du siège de rotule (12) de la section de rotule (10b) présente sur un côté de
portion d’extrémité de la section de goujon (10s) ;
une étape de mise en contact de pièce interne pour mettre en contact étroit la surface sphérique interne
(13a1, 13b1) de la pièce interne divisée (13, 13A, 13B) avec la partie (10b1) exposée à partir du siège de
rotule (12) de la section de rotule (10b) par la poussée d’une surface inclinée (10a3) opposée à la section
de rotule (10b) du goujon à rotule (10) avec un moyen de poussée (n3) passant à travers la pièce interne
divisée (13, 13A, 13B) de sorte que le goujon à rotule (10) soit déplacé jusqu’à un côté de la section de
goujon (10s) ;
une étape pour le moulage sur prisonnier du logement (11) ; et
une étape de détachement de pièce interne pour détacher la pièce interne divisée (13, 13A, 13B) par la
combinaison d’un déplacement dans une direction de l’autre portion d’extrémité de la section de goujon
(10s) et d’une séparation d’un axe (C) de la section de goujon (10s).

3. Procédé de fabrication d’un joint à rotule (J) selon la revendication 1 ou 2, dans lequel l’étape de moulage de siège
de rotule comporte :

la décharge de résine pour mouler le siège de rotule (12) depuis une porte (K1g) d’une première filière de
moulage (K1) prévue sur un côté opposé de la section de rotule (10b) à la section de goujon (10s) ; et
le pressage et la fixation étroite de la section de rotule (10b) à une seconde filière de moulage (K2) disposée
sur le côté section de goujon (10s) avec une pression de décharge de la résine.

4. Procédé de fabrication d’un joint à rotule (2J, 3J) comprenant :

une étape de moulage de logement pour le moulage sur prisonnier d’un logement (21, 31) constitué de résine,
par l’utilisation, en tant que noyau, d’une section de rotule (10b) d’un goujon à rotule (10), dont la section de
rotule (10b) est prévue d’un seul tenant à l’avance au niveau d’une portion d’extrémité d’une section de goujon
(10s), pour couvrir au moins une portion de la section de rotule (10b) présente sur un côté opposé à la section
de goujon (10s),
caractérisé en ce que
le logement (21, 31) comporte, dans une section d’ouverture (21f3, 31f3), une section de biseau (21f1, 31f1)
ayant une forme évidée s’élargissant vers une autre portion d’extrémité de la section de goujon (10s), et
l’étape de moulage de logement comporte :

une étape de disposition de pièce interne pour disposer une pièce interne divisée (13, 13A, 13B), qui forme
la section de biseau (21f1, 31f1), de sorte que la pièce interne divisée (13, 13A, 13B) entre en contact avec
une partie (10b1) de la section de rotule (10b) près d’une portion d’extrémité de la section de goujon (10s) ;
une étape de mise en contact de pièce interne pour mettre en contact étroit la surface sphérique interne
(13a1, 13b1) de la pièce interne divisée (13, 13A, 13B) avec une partie (10b1) au niveau d’un côté section
de goujon (10s) de la section de rotule (10b) par la poussée d’une surface inclinée (10a3) opposée à la
section de rotule (10b) du goujon à rotule (10) avec un moyen de poussée (n3) passant à travers la pièce
interne divisée (13, 13A, 13B) de sorte que le goujon à rotule (10) soit déplacé jusqu’à un côté de la section
de goujon (10s) ;
une étape pour le moulage sur prisonnier du logement (21, 31); et
une étape de détachement de pièce interne pour, pendant le déplacement de la pièce interne divisée (13,
13A, 13B) dans une direction de l’autre portion d’extrémité de la section de goujon (10s), faire tourner la
pièce interne divisée (13, 13A, 13B) afin de séparer une portion de la pièce interne divisée (13, 13A, 13B)
située sur l’autre côté de portion d’extrémité de la section de goujon (10s) de la section de goujon (10s) et
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détacher la pièce interne divisée (13, 13A, 13B).

5. Procédé de fabrication d’un joint à rotule (2J, 3J) comprenant :

une étape de moulage de logement pour le moulage sur prisonnier d’un logement (21, 31) constitué de résine,
par l’utilisation, en tant que noyau, d’une section de rotule (10b) d’un goujon à rotule (10), dont la section de
rotule (10b) est prévue d’un seul tenant à l’avance au niveau d’une portion d’extrémité d’une section de goujon
(10s), pour couvrir au moins une portion de la section de rotule (10b) présente sur un côté opposé à la section
de goujon (10s),
caractérisé en ce que
le logement (21, 31) comporte, dans une section d’ouverture (21f3, 31f3), une section de biseau (21f1, 31f1)
ayant une forme évidée s’élargissant vers une autre portion d’extrémité de la section de goujon (10s), et
l’étape de moulage de logement comporte :

une étape de disposition de pièce interne pour disposer une pièce interne divisée (13, 13A, 13B), qui forme
la section de biseau (21f1, 31f1), de sorte que la pièce interne divisée (13, 13A, 13B) entre en contact avec
une partie (10b1) de la section de rotule (10b) près d’une portion d’extrémité de la section de goujon (10s) ;
une étape de mise en contact de pièce interne pour mettre en contact étroit la surface sphérique interne
(13a1, 13b1) de la pièce interne divisée (13, 13A, 13B) avec la partie (10b1) au niveau d’un côté section
de goujon (10s) de la section de rotule (10b) par la poussée d’une surface inclinée (10a3) opposée à la
section de rotule (10b) du goujon à rotule (10) avec un moyen de poussée (n3) passant à travers la pièce
interne divisée (13, 13A, 13B) de sorte que le goujon à rotule (10) soit déplacé jusqu’à un côté de la section
de goujon (10s) ;
une étape pour le moulage sur prisonnier du logement (21, 31); et
une étape de détachement de pièce interne pour détacher la pièce interne divisée (13, 13A, 13B) par la
combinaison d’un déplacement dans une direction de l’autre portion d’extrémité de la section de goujon
(10s) et d’une séparation d’un axe (C) de la section de goujon (10s).

6. Procédé de fabrication d’une bielle de stabilisateur (1) comportant une barre de support en forme de barre (1a) et
le joint à rotule (J, 2J, 3J) selon l’une quelconque des revendications 1 à 5 prévu au niveau d’une portion d’extrémité
de la barre de support (1a), pour coupler une suspension (3) et un stabilisateur (2) d’un véhicule, dans lequel
dans l’étape de moulage de logement dans le procédé de fabrication d’un joint à rotule (J, 2J, 3J) selon l’une
quelconque des revendications 1 à 5, le logement (11, 21, 31) est moulé sur prisonnier à l’aide, en tant que noyau,
d’au moins une portion d’extrémité quelconque dans une direction longitudinale de la barre de support (1a).
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