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(54) BALL JOINT AND METHOD OF MANUFACTURING SAME

(57) A ball joint 10 includes a ball seat 200, and the
ball seat 200 includes a thermal caulking portion 221 for
fixing a ball seat 200 to a housing 300. The ball seat 200
includes a concave portion 212 having an overhang por-
tion 212b for withstanding a pullout load so as to prevent
a ball portion 120 from coming off from the concave por-
tion 212. The concave portion 212 of the ball seat 200 is

formed of polyoxymethylene, and the overhang portion
212b and the thermal caulking portion 221 are formed of
a resin, in which glass fiber is added to the polyoxymeth-
ylene, so as to be strengthened. Consequently, the pull-
out load can be increased, and the weight of the ball joint
is maintained and the production cost is not greatly in-
creased.
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Description

Technical Field

[0001] The present invention relates to a ball joint, which may be provided for stabilizers of vehicles such as automobiles,
and also relates to a production method therefor.

Background Art

[0002] A ball joint is used for rotatably and swingably connecting two portions that can move relative to each other.
For example, in a suspension section of a vehicle, a ball joint is used at a portion connecting a stabilizer and a shock
absorber and at a portion connecting a stabilizer and a suspension arm.
[0003] The ball joint is equipped with a ball stud, a ball seat, a housing, a support bar, and a dust cover. The ball stud
has a stud portion and a ball portion. The ball seat has a bearing function and the ball portion of the ball stud is press-
fitted therein. The housing holds the ball seat therein, and the support bar supports the housing. The dust cover prevents
entry of foreign matter, which may inhibit sliding and swinging movement of the ball portion of the ball stud in the ball
seat. In this ball joint, when pullout force is applied to the ball stud, the ball portion of the ball stud is retained by a portion
of a concave portion, which overhangs the ball portion, whereby the concave portion withstands the pullout load in a
direction to pull out the ball portion (for example, see Japanese Patent Application Laid-Open No. 2002-89541).
[0004] In contrast, in another conventional ball joint, a ball seat made of a resin is backed up by a housing made of
steel. Therefore, when pullout force is applied to the ball stud, even in a case of breakage of the ball seat, the housing
retains the ball portion of the ball stud and withstands the pullout load (for example, see Japanese Patent Application
Laid-Open No. 2008-57761).
[0005] In the technique for withstanding the pullout load by the ball seat, when the pullout load is applied to the ball
seat, the ball seat may not withstand the pullout load and may thereby be broken or be deformed, whereby the function
of the ball joint may be degraded. If the material used for forming the entirety of the ball seat is changed to a material
having higher strength, the material having high strength is inevitably exposed to the surface of a portion receiving the
ball portion. In this case, the material having high strength damages the surface of the ball portion and decreases the
surface roughness of the ball portion or partially abrades the ball portion, whereby the function of the ball portion as a
ball joint may be degraded. Accordingly, reliability of the ball joint may be insufficient. In addition, when the material used
for forming the entirety of the ball seat is changed to a material having higher strength, the production cost is increased,
and reduction of production cost is difficult.
[0006] In contrast, in the technique for withstanding the pullout load by the housing made of steel, the number of parts
for forming the ball joint is greater than that in the technique for withstanding the pullout load by the ball seat. Accordingly,
the production cost and the weight of the ball joint are increased.

Disclosure of the Invention

[0007] An object of the present invention is to provide a ball joint in which a pullout load can be increased while the
weight thereof and the production cost are not greatly increased.
[0008] In a first aspect of the invention, the present invention provides a ball joint including a ball stud, a ball seat, and
a housing. The ball stud has a columnar stud portion and has a ball portion that has a spherical side surface and a center
positioned on an axis of the stud portion. The ball seat is made of a resin and has a spherical concave portion into which
the ball portion is relatively rotatably and slidably fitted. The housing is formed into a cylindrical shape with a bottom and
holds the ball seat therein. The ball seat has a thermal caulking portion for fixing the ball seat to the housing. The concave
portion has an overhang portion for withstanding a pullout load so as to prevent the ball portion from coming off therefrom.
In the ball seat, the concave portion is formed of a first material, and the overhang portion and the thermal caulking
portion are formed of a second material, which has higher strength than that of the first material, so as to be strengthened.
[0009] In a second aspect of the invention, the present invention provides a ball joint including a ball stud, a ball seat,
and a housing. The ball stud has a columnar stud portion and has a ball portion that has a spherical side surface and a
center positioned on an axis of the stud portion. The ball seat is made of a resin and has a spherical concave portion
into which the ball portion is relatively rotatably and slidably fitted. The housing is formed into a cylindrical shape with a
bottom and holds the ball seat therein. The ball seat has a thermal caulking portion for fixing the ball seat to the housing.
The concave portion has an overhang portion for withstanding a pullout load so as to prevent the ball portion from coming
off therefrom. The concave portion of the ball seat is made of a first material, and the ball seat withstands the pullout
load by a second material having higher strength than that of the first material.
[0010] According to the present invention, when the concave portion receives the pullout load, the overhang portion,
which is strengthened, withstands the pullout load and prevents the ball portion from coming off from the concave portion.
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Moreover, when the ball seat receives the pullout load, the thermal caulking portion, which is strengthened, withstands
the pullout load and prevents the ball seat from coming off from the housing. As a result, the overhang portion and the
thermal caulking portion of the ball joint prevent damage to the ball joint, whereby the reliability of the ball joint is improved.
[0011] As the first material of the present invention, polyoxymethylene (POM), polypropylene (PP), polytetrafluoroeth-
ylene (PTFE), polybutylene terephthalate (PBT), polyether ether ketone (PEEK), etc. may be mentioned. As the second
material of the present invention, resins obtained by adding glass fiber (GF), carbon fiber (CF), or the like, to poly-
oxymethylene (POM), polypropylene (PP), polytetrafluoroethylene (PTFE), polybutylene terephthalate (PBT), polyether
ether ketone (PEEK), etc. may be mentioned. Since the second material is a resin in which glass fiber (GF), carbon fiber
(CF), or the like, is added, the production cost of the ball joint can be reduced compared to the case using a resin having
high strength as the second material. The amount of glass fiber (GF), carbon fiber (CF), or the like, is preferably set to
be approximately 10 to 25 %. By using such an amount of glass fiber (GF), carbon fiber (CF), or the like, the production
cost of the ball joint can be reduced while the strength of the ball seat is maintained. It should be noted that the pullout
load is a load applied in a direction in which the ball portion will come off from the concave portion.
[0012] In the present invention, a part or entirety of the overhang portion and the thermal caulking portion may be
formed of the second material so as to withstand the pullout load. For example, a part of the overhang portion is formed
of the first material, and the rest of the overhang portion is formed of the second material. Moreover, for example, a part
of the thermal caulking portion is formed of the first material, and the rest of the thermal caulking portion is formed of
the second material.
[0013] In the present invention, the ball seat desirably has a holding portion which is formed of the second material
and is closely adhered to the outside of the concave portion so as to cover the outside of the concave portion. According
to this aspect, the holding portion having greater strength than that of the concave portion do not contact the ball portion.
Therefore, the surface roughness of the ball portion is not decreased, and the ball portion is not partially abraded,
whereby damage to the ball portion is prevented. As a result, decrease of the function of the ball joint is prevented,
whereby the reliability of the ball joint is improved.
[0014] In the present invention, the concave portion has an inner diameter at the center of the ball portion, and the
inner diameter is desirably greater than the diameter of the opening portion of the concave portion. According to this
aspect, when the concave portion receives the pullout load, the holding portion retains the concave portion. Specifically,
when the concave portion receives the pullout load, the holding portion inhibits movement of the concave portion and
prevents the concave portion from coming off from the holding portion. As a result, damage to the ball seat is prevented,
whereby the reliability of the ball joint is improved.
[0015] In the present invention, the holding portion desirably has a backup portion for reinforcing the overhang portion,
and the backup portion desirably has plural convex portions which are provided by forming plural slits in a circumferential
direction of the concave portion. According to this aspect, in a case of pressing the ball portion of the ball stud into the
concave portion of the ball seat, the opening portion of the ball seat is widely opened because the backup portion can
expand, whereby the ball portion is pressed into the concave portion.
[0016] In the present invention, the thermal caulking portion is desirably made of the second material, and the thermal
caulking potion and the holding portion are desirably integrally formed. According to this aspect, the strength of the
entirety of the ball seat is improved with respect to the pullout load.
[0017] In the present invention, it is desirable that the ball seat be made of the first material and have a flange portion
for holding and securing a dust cover between the ball seat and the housing. Moreover, the concave portion and the
flange portion are, desirably, integrally formed. According to this aspect, when the concave portion receives the pullout
load, damage to the concave portion is prevented, whereby coming off of the dust cover is prevented. In addition, when
the concave portion receives the pullout load, the concave portion is prevented from coming off from the holding portion
even if the first material and the second material are separated at the boundary thereof.
[0018] In the present invention, the holding portion is desirably formed so that the cross section area of the holding
portion is equal or greater than the total cross section area of the thermal caulking portion in a lateral direction with
respect to the height direction of the concave portion. According to this aspect, the strength of the holding portion is
improved, whereby damage to the holding portion is prevented when the pullout load is applied.
[0019] In the present invention, the convex portion is desirably formed so that the ratio of the height to the width of
the convex portion is not less than 1.0 and not greater than 2.0. According to this aspect, the strength of the backup
portion is improved while the elasticity of the backup portion is maintained.
[0020] In the present invention, the concave portion is desirably provided with a protruding portion, and the concave
portion and the protruding portion are desirably integrally formed. In addition, the protruding portion desirably closely
fits to the slit. According to this aspect, the concave portion engages with the holding portion, whereby rotating and
shifting of the concave portion are prevented.
[0021] The present invention provides a production method for a ball joint including a ball stud having a ball portion,
a ball seat having a ball receiving portion and a reinforcing portion, and a housing having a holding portion. The ball
receiving portion has a flange portion, a concave portion, and a protruding portion. The reinforcing portion has a thermal
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caulking portion and a holding portion so as to hold the ball receiving portion. In the present invention, the production
method includes: a first injection molding step for integrally forming the ball receiving portion by using a resin of a first
material by injection; a second injection molding step for integrally forming the reinforcing portion so as to form the ball
seat by using a resin of a second material, the second material having greater strength than that of the first material; a
fitting step for fitting the ball stud into the concave portion; and a fixing step for pressing the ball seat into the holding
portion of the housing so as to fix the ball seat.
[0022] According to the present invention, when the concave portion receives the pullout load, the overhang portion,
which is strengthened, withstands the pullout load and prevents the ball portion from coming off from the concave portion.
Moreover, when the ball seat receives the pullout load, the thermal caulking portion, which is strengthened, withstands
the pullout load and prevents the ball seat from coming off from the housing. As a result, the overhang portion and the
thermal caulking portion of the ball joint prevent damage to the ball joint, whereby the reliability of the ball joint is improved.

Effect of the Invention

[0023] According to the present invention, a ball joint, in which the pullout load can be increased, can be produced
while the weight thereof and the production cost are not greatly increased.

Brief Description of the Drawings

[0024]

Fig. 1 is a cross section showing a ball joint.
Fig. 2 is a perspective view showing a ball seat.
Fig. 3 is a longitudinal cross section showing a ball seat.
Fig. 4 is a transverse cross section showing a ball seat.
Fig. 5 is a view showing a reinforcing portion viewed from the bottom.
Fig. 6 is a perspective view showing a ball receiving portion.
Fig. 7 is a perspective view showing a reinforcing portion.
Fig. 8 is a flow chart showing steps of a production method for a ball joint.

Reference Numerals

[0025] 10 denotes a ball joint, 100 denotes a ball stud, 110 denotes a stud portion, 120 denotes a ball portion, 200
denotes a ball seat, 211 denotes a flange portion, 212 denotes a concave portion, 212b denotes an overhang portion,
213 denotes a protruding portion, 220 denotes a reinforcing portion, 221 denotes a thermal caulking portion, 222 denotes
a holding portion, 222b denotes a backup portion, 222d denotes a slit, 300 denotes a housing, 330 denotes a holding
portion, and 500 denotes a dust cover.

Best Mode for Carrying Out the Invention

Structure of ball joint

[0026] An embodiment of the present invention will be described with reference to the drawings hereinafter. Fig. 1 is
a cross section showing a ball joint. Fig. 2 is a perspective view showing a ball seat. Fig. 3 is a longitudinal cross section
showing a ball seat. Fig. 4 is a transverse cross section showing a ball seat. Fig. 5 is a view showing a reinforcing portion,
viewed from the bottom. Fig. 6 is a perspective view showing a ball receiving portion. Fig. 7 is a perspective view showing
a reinforcing portion.
[0027] As shown in Fig. 1, a ball joint 10 is equipped with a ball stud 100, a ball seat 200, a housing 300, a support
bar 400, and a dust cover 500. The ball joint 10 has the ball stud 100, the ball seat 200, the housing 300, and the support
bar 400 as main components. The ball seat 200 universally and pivotally supports the ball stud 100. The ball joint 10 is
secured to a plate-like mounting member (not shown in the figures). The ball joint 10 may be used for a connecting
portion of a stabilizer.
[0028] The ball stud 100 is made of metal and is integrally formed. As shown in Fig. 1, the ball stud 100 has a stud
portion 110, a ball portion 120, a flange portion 130, a screw portion 140, a protruding portion 150, and a tapered portion
160. In the ball stud 100, the ball portion 120 having a spherical side surface is formed at an end portion of the columnar
stud portion 110. The ball portion 120 has a center positioned on an axis O of the stud portion 110. On the ball stud 100,
the flange portion 130 having a flange shape is formed at an axis O direction middle portion of the stud portion 110, and
the protruding portion 150 is formed for prevention of movement of the dust cover 500. On the ball stud 100, the screw
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portion 140 is formed at a circumferential surface of a leading end side from the flange portion 130 of the stud portion
110 (that is, a peripheral surface of a side opposite to the ball portion 120), and the tapered portion 160 is formed at a
side of the ball portion 120.
[0029] The ball stud 100 is fastened as follows. The leading end portion of the ball stud 100, at which the screw portion
140 is formed, is penetrated into a hole that is formed at the mounting member (not shown in the figures). A nut (not
shown in the figures) is screwed to the screw portion 140, so that the leading end portion of the ball stud 100 is secured
to the mounting member. Thus, the flange portion 130 of the ball stud 100 and the nut hold the mounting member, so
that the ball stud 100 is fastened.
[0030] The ball seat 200 is formed of a resin. As shown in Figs. 1 and 3, the ball seat 200 has a ball receiving portion
210 and a reinforcing portion 220. The ball seat 200 is formed into a cylindrical shape with a bottom and has an opening
portion and a bottom portion due to the ball receiving portion 210 and the reinforcing portion 220. The ball seat 200 is
held in the housing 300.
[0031] The ball seat 200 universally, that is, swingably and pivotally, supports the ball stud 100 around the ball portion
120.
[0032] As shown in Fig. 6, the ball receiving portion 210 has a flange portion 211, a concave portion 212, and protruding
portions 213. The ball receiving portion 210 is formed of polyoxymethylene (POM) which is an example of the first
material. That is, the flange portion 211, the concave portion 212, and the protruding portions 213 are integrally formed
by using polyoxymethylene (POM).
[0033] As shown in Fig. 1, the flange portion 211 is provided at the opening side of the ball receiving portion 210. The
flange portion 211 is formed into a flange shape toward the outside of the ball receiving portion 210. The flange portion
211 holds an end edge of the greater diameter side of the dust cover 500 between the flange portion 211 and a flange
portion 310 of the housing 300, thereby securing the dust cover 500. The flange portion 310 of the housing 300 will be
described later.
[0034] The inside of the concave portion 212 has a spherical shape so as to have the same shape as the shape of
the side surface of the ball portion 120, as shown in Figs. 1 and 3. The outside of the concave portion 212 has a spherical
shape so as to have a similar shape as the shape of the inside of the concave portion 212. That is, the inner diameter
of the concave portion 212 at the center Z of the ball portion 120 is formed so as to be greater than the diameter of the
opening portion of the concave portion 212. The concave portion 212 has a receiving portion 212a, an overhang portion
212b, and grease grooves 212c. The ball portion 120 of the ball stud 100 is slidably fitted to the concave portion 212.
Therefore, the ball stud 100 is universally, that is, swingably and pivotally, supported around the ball portion 120 with
respect to the ball seat 200.
[0035] The receiving portion 212a is provided at the side from the center Z of the ball portion 120 to the bottom side
of the concave portion 212, as shown in Figs. 1 and 3. The receiving portion 212a is formed into a shape that is similar
to the shape of the side surface of the ball portion 120 from the center Z of the ball portion 120 to the bottom end of the
ball portion 120. That is, the receiving portion 212a is formed into a semispherical shape. The receiving portion 212a
receives pressure when the ball stud 100 is pressed toward the bottom side of the ball seat 200.
[0036] The overhang portion 212b is provided at the side from the center Z of the ball portion 120 at the opening side
of the concave portion 212, as shown in Figs. 1 and 3. The overhang portion 212b is formed into a shape that is similar
to the shape of the side surface from the center Z of the ball portion 120 to the stud portion 110. That is, the overhang
portion 212b overhangs the ball portion 120. Therefore, when the pullout force is applied to the ball stud 100 and thereby
the overhang portion 212b receives the pullout load, the overhang portion 212b withstands the pullout load and prevents
the ball portion 120 from coming off from the concave portion 212.
[0037] As shown in Figs. 2 and 6, plural grease grooves 212c are provided at the concave portion 212 in the circum-
ferential direction at predetermined spaces. The grease grooves 212c are provided so as to extend from the bottom side
to the opening side of the concave portion 212. That is, the grease grooves 212c are provided so as to range over the
receiving portion 212a and the overhang portion 212b. In this embodiment, eight grease grooves 212c are provided.
The number of the grease grooves 212c is not limited to the number in this embodiment and may be suitably selected.
The grease grooves 212c are paths so that grease, which is filled in the insides of the concave portion 212 and the dust
cover 500, can move in a space formed at the top and the bottom of the ball portion 120. Accordingly, the grease grooves
212c facilitate a heat cycle in which the grease absorbs heat and radiates the heat, and absorbs heat again.
[0038] As shown in Fig. 6, plural protruding portions 213 are provided at the outer circumferential side at the opening
side of the concave portion 212 at predetermined spaces. The protruding portion 213 is provided at the middle of the
adjacent grease grooves 212c of the concave portion 212. In this embodiment, eight protruding portions 213 are provided.
The number of the protruding portions 213 is not limited to the number in this embodiment, and it may be suitably
selected. The protruding portions 213 connect the flange portion 211 and the concave portion 212. That is, the flange
portion 211 and the concave portion 212 are integrally formed via the protruding portions 213.
[0039] The reinforcing portion 220 has thermal caulking portions 221 and a holding portion 222, as shown in Fig. 7.
The reinforcing portion 220 is formed of a resin in which glass fiber (GF) is added to polyoxymethylene (POM). This
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resin has greater strength than that of the polyoxymethylene (POM) and is an example of the second material. That is,
the thermal caulking portions 221 and the holding portion 222 are integrally formed of the resin in which glass fiber (GF)
is added to polyoxymethylene (POM). Therefore, the overall strength of the ball seat 200 is improved with respect to the
pullout load.
[0040] As shown in Fig. 5, plural thermal caulking portions 221 are provided to the outside of the bottom surface of
the holding portion 222. In this embodiment, four thermal caulking portions 221 are provided. The thermal caulking
portions 221 are inserted into holes 320 of the housing 300, and the holes 320 of the housing 300 will be described later.
The thermal caulking portions 221 are thermally caulked in a condition in which the thermal caulking portions 221 are
inserted in the holes 320, whereby the ball seat 200 is fixed to the housing 300. That is, the ball seat 200 is fixed to the
housing 300 by thermally caulking the thermal caulking portions 221 in a condition in which the thermal caulking portions
221 are fitted to the holes 320 of the housing 300.
[0041] The thermal caulking portions 221 are formed of a resin in which glass fiber (GF) is added to polyoxymethylene
(POM). That is, the thermal caulking portions 221 are portions to which a tensile load is applied by the effect of the
pullout load, and therefore, the thermal caulking portions 221 are strengthened. Accordingly, when the ball seat 200
receives the pullout load, the thermal caulking portions 221 withstand the pullout load and prevents the ball seat 200
from coming off from the housing 300. As a result, breakage of the ball joint 10 is prevented, whereby the reliability of
the ball joint 10 is improved.
[0042] The holding portion 222 covers the outside of the concave portion 212 by closely adhering, as shown in Figs.
1 and 3. Therefore, the holding portion 222 having higher strength than that of the concave portion 212 do not contact
the ball portion 120, whereby the surface roughness of the ball portion 120 is not decreased and is not partially abraded.
Accordingly, damage to the ball portion 120 is prevented. As a result, decrease of the function of the ball joint 10 is
prevented, whereby the reliability of the ball joint 10 is improved.
[0043] Since the holding portion 222 covers the outside of the concave portion 212 by closely adhering, the inside of
the holding portion 222 has the same spherical shape as the shape of the outside of the concave portion 212. Therefore,
when the concave portion 212 receives the pullout load, the holding portion 222 holds the concave portion 212 of the
ball receiving portion 210. Specifically, when the concave portion 212 receives the pullout load, the holding portion 222
prevents shift of the concave portion 212 and prevents the concave portion 212 from coming off from the holding portion
222. As a result, breakage of the ball seat 200 is prevented, whereby the reliability of the ball joint 10 is improved.
[0044] The outside of the holding portion 222 has a cylindrical shape with a bottom so as to be pressed into the inside
of a holding portion 330 of the housing 300, as shown in Figs. 3 and 7. The holding portion 330 of the housing 300 will
be described later. The holding portion 222 has a supporting portion 222a, a backup portion 222b, groove portions 222c,
and slits 222d. The holding portion 222 holds the concave portion 212 of the ball receiving portion 210.
[0045] The supporting portion 222a is provided to the side from the center Z of the ball portion 120 to the bottom side
of the holding portion 222. The inside of the supporting portion 222a has a similar shape as the outside shape of the
concave portion 212 from the bottom surface of the concave portion 212 to the center Z of the ball portion 120. The
supporting portion 222a supports the receiving portion 212a of the ball receiving portion 210. The outside of the bottom
surface of the supporting portion 222a is provided with the thermal caulking portions 221.
[0046] The backup portion 222b is provided at the side from the center Z of the ball portion 120 to the opening side
of the holding portion 222. The backup portion 222b overhangs the overhang portion 212b. That is, the backup portion
222b reinforces the overhang portion 212b, which is a portion that directly receives the pullout load. Therefore, when
the overhang portion 212b of the concave portion 222 receives the pullout load, the backup portion 222b withstands the
pullout load and prevents the ball portion 120 from coming off from the concave portion 212. As a result, breakage of
the ball joint 10 is prevented, whereby the reliability of the ball joint 10 is improved.
[0047] The backup portion 222b reinforces the overhang portion 212b, and the flange portion 211 and the concave
portion 212 are integrally formed. Therefore, when the concave portion 212 receives the pullout load, damage to the
concave portion 212 is prevented, whereby coming off of the dust cover is prevented. Moreover, when the concave
portion 212 receives the pullout load, the concave portion 212 is prevented from coming off from the holding portion 222
even if the concave portion 212 is separated at the boundary between the ball receiving portion 210 and the reinforcing
portion 220.
[0048] The backup portion 222b is provided with plural slits 222d and is thereby formed with plural convex portions,
as shown in Fig. 7. Therefore, the opening portion of the ball seat 200 can widely open in a way such that the backup
portion 222b expands. Accordingly, the ball portion 120 of the ball stud 100 can be pressed into the concave portion
212 of the ball seat 200. In addition, when the ball seat 200 having the ball receiving portion 210 and the holding portion
222 is molded by putting a core in the concave portion 212 of the ball receiving portion 210, the core can be pulled out
from the concave portion 212.
[0049] The backup portion 222b withstands the pullout load and prevents the ball portion 120 from coming off from
the concave portion 212 even when plural convex portions are formed. Specifically, the ball portion 120 of the ball stud
100 is fitted to the concave portion 212 of the ball seat 200, and then the ball seat 200 is pressed into the holding portion
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330 of the housing 300. The holding portion 330 of the housing 300 will be described later. Therefore, the outer diameter
of the backup portion 222b is controlled by the housing 300, whereby the backup portion 222b will not be able to be
expanded, and the opening portion of the ball seat 200 will not be widely opened. Accordingly, the backup portion 222b
withstands the pullout load and prevents the ball portion 120 from coming off from the concave portion 212.
[0050] The convex portion is provided around the groove 222c, as shown in Fig. 7. The convex portion has a width
W that is formed so as to uniformly extend to both sides around the groove 222c. The convex portion has a height H
that is formed so as to have a height from the center Z to the opening portion of the ball portion 120. It should be noted
that the height H of the convex portion is not limited to the height in this embodiment and may be suitably changed as
long as the ball portion 120 is fitted to the concave portion 212 while the stiffness of the convex portion is secured. The
convex portions are provided in the same number as that of the groove portions 222c. In this embodiment, eight convex
portions are formed.
[0051] The height H and the width W of the convex portion are constructed so as to satisfy the following first formula. 

[0052] In this embodiment, the height H of the convex portion is formed to be approximately 7 mm. The width W of
the convex portion is formed to be approximately 4 mm. By setting the height H and the width W of the convex portion
so as to satisfy the first formula, the strength of the backup portion 222b is improved, and the elasticity of the backup
portion 222b is maintained.
[0053] In a lateral direction with respect to the height direction of the concave portion 212, the cross section area of
the smallest portion of the holding portion 222 and the total cross section area of the thermal caulking portion 221 are
set so as to satisfy the following second formula. In addition, the width W of the convex portion is formed so as to satisfy
the following second formula. 

[0054] In this embodiment, the cross section area of the smallest portion of the holding portion 222 corresponds to
an area having eight cross section areas SD of the convex portions. On the other hand, the total cross section area of
the thermal caulking portion 221 corresponds to an area having four cross section areas SP of the thermal caulking
portions 221. By setting the cross section area of the smallest portion of the holding portion 222 and the total cross
section area of the thermal caulking portion 221 so as to satisfy the second formula, the strength of the holding portion
222 is improved. Accordingly, damage to the backup portion 222b of the holding portion 222 is prevented when the
holding portion 222 receives the pullout load.
[0055] The protruding portion 213 of the ball receiving portion 210 is fitted to the slit 222d of the reinforcing portion
220. Therefore, the concave portion 212 engages with the holding portion 222, thereby preventing rotating and shifting
of the concave portion 212. The outer circumference of the ball seat 200 has an exposed portion of the ball receiving
portion 210. Therefore, the torque of the ball joint 10, which is used for sliding the ball portion 120, is adjusted by the
fitting portion of the housing 300 and the ball seat 200.
[0056] The groove portion 222c is provided to the inside of the holding portion 222 so as to overlap the grease groove
212c of the concave portion 212. The groove portion 222c is provided so as to extend from the bottom side to the opening
side of the holding portion 222. That is, the groove portion 222c is provided so as to range over the supporting portion
222a and the backup portion 222b. In this embodiment, eight groove portions 222c are provided. The groove portions
222c are paths so that grease, which is filled in the inside of the concave portion 212 and the dust cover 500, moves in
the space formed at the top and the bottom of the ball portion 120. Therefore, the groove portions 222c facilitate a heat
cycle in which the grease absorbs heat and radiates the heat, and absorbs heat again. That is, the grease grooves 212c
and the groove portions 222c are grease flow passageways for circulating the grease.
[0057] In the grease flow passageway, since the grease grooves 212c are provided to the concave portion 212, the
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concave portion 212 is not covered with the holding portion 222. Therefore, the groove portions 222c are provided to
the holding portion 222 so that the holding portion 222 do not contact the ball portion 120. That is, by using the grease
flow passageway of the ball seat 200, the holding portion 222 is prevented from directly contacting the ball portion 120.
[0058] The housing 300 is formed into a cylindrical shape with a bottom having an opening portion and a bottom
portion, as shown in Fig. 1. Therefore, the ball seat 200, in which the ball portion 120 is fitted to the concave portion
212, is pressed from the opening portion of the housing 300 to the housing 300. When the ball seat 200 receives the
pullout load, the housing 300 at the side from the center Z to the opening side of the ball portion 120 do not resist the
pullout load via the ball seat 200.
[0059] The housing 300 is made of metal and is integrally formed. The housing 300 has a flange portion 310, holes
320, and a holding portion 330 for holding the ball seat 200 inside thereof. The flange portion 310 is provided at the
opening side of the housing 300. The flange portion 310 is formed into a flange shape toward the outside of the housing
300. The holes 320 are provided to the bottom surface of the housing 300. In this embodiment, four holes 320 are formed
at the bottom surface. An end of the support bar 400 extending in the radial direction of the housing 300 is firmly fixed
to the outer circumferential surface of the housing 300. The housing 300 holds the ball seat 200.
[0060] The dust cover 500 is made of rubber and is formed into a lamp shade shape, as shown in Fig. 1. In the dust
cover 500, an end edge at the greater diameter side is held between the flange portion 211 of the ball seat 200 and the
flange portion 310 of the housing 300 and is secured. In addition, an end edge at the smaller diameter side is hooked
to the flange portion 130 of the ball stud 100, whereby this end edge is prevented from shifting to the protruding portion
150 and is secured. Therefore, sealing characteristics are secured by the dust cover 500, whereby the dust cover 500
prevents entry of dust into the concave portion 212 of the ball seat 200.

Production method for the ball joint

[0061] Next, an example of a production method for the ball joint 10 will be described with reference to the drawings.
Fig. 8 is a flow chart showing steps of a production method for a ball joint.
[0062] First, an injection molding step for forming the ball seat 200 is performed. Specifically, a first injection molding
step (S101) for integrally forming the ball receiving portion 210 by using polyoxymethylene (POM) is performed. The
ball receiving portion 210 has the flange portion 211, the concave portion 212, and the protruding portions 213. Then,
a second injection molding step (S102) for integrally forming the reinforcing portion 220 by using a resin is performed.
This resin is made by adding glass fiber (GF) to polyoxymethylene (POM). The reinforcing portion 220 is formed so as
to hold the ball receiving portion 210 and has the thermal caulking portion 221 and the holding portion 222. In this case,
the resin of the ball receiving portion 210 and the resin of the reinforcing portion 220 are not chemically fused.
[0063] After the second injection molding step, a core is pulled out from the concave portion 212 of the ball receiving
portion 210. Then, a fitting step (S103) for fitting the ball stud 100 having the ball portion 120 into the concave portion
212 of the ball seat 200 is performed.
[0064] Finally, a fixing step (S104) for pressing the ball seat 200 into the holding portion 330 of the housing 300 so
as to fix the ball seat 200 is performed. The ball seat 200, in which the ball portion 120 of the ball stud 100 is fitted into
the concave portion 212 of the ball seat 200, is pressed into the holding portion 330 of the housing 300 in the fixing step.
The thermal caulking portions 213 of the ball seat 200 are inserted to the holes 320 formed at the bottom surface of the
housing 300. Then, the thermal caulking portions 213 are thermally caulked.
[0065] In the ball joint obtained by this production method, when the overhang portion 212b of the concave portion
212 receives the pullout load, the backup portion 222b withstands the pullout load and prevents the ball portion 120
from coming off from the concave portion 212. Moreover, when the ball seat 210 receives the pullout load, the thermal
caulking portions 221 withstand the pullout load and prevent the ball seat 210 from coming off from the housing 300.
Consequently, breakage of the ball joint 10 is prevented, whereby the reliability of the ball joint 10 is improved.

Industrial Applicability

[0066] The present invention can be used in stabilizers mounted to vehicles such as automobiles.

Claims

1. A ball joint comprising:

a ball stud having a columnar stud portion and a ball portion that has a spherical side surface and a center
positioned on an axis of the stud portion;
a ball seat made of a resin and having a spherical concave portion into which the ball portion is relatively rotatably
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and slidably fitted; and
a housing formed into a cylindrical shape with a bottom and holding the ball seat therein,
wherein the ball seat has a thermal caulking portion for fixing the ball seat to the housing, the concave portion
has an overhang portion for withstanding a pullout load so as to prevent the ball portion from coming off therefrom,
the concave portion of the ball seat is formed of a first material, and the overhang portion and the thermal
caulking portion are formed of a second material, which has higher strength than that of the first material, so
as to be strengthened.

2. A ball joint comprising:

a ball stud having a columnar stud portion and a ball portion that has a spherical side surface and a center
positioned on an axis of the stud portion;
a ball seat made of a resin and having a spherical concave portion into which the ball portion is relatively rotatably
and slidably fitted; and
a housing formed into a cylindrical shape with a bottom and holding the ball seat therein,
wherein the ball seat has a thermal caulking portion for fixing the ball seat to the housing, the concave portion
has an overhang portion for withstanding a pullout load so as to prevent the ball portion from coming off therefrom,
the concave portion of the ball seat is formed of a first material, and the ball seat withstands the pullout load by
a second material having higher strength than that of the first material.

3. The ball joint according to claim 1 or 2, wherein the ball seat has a holding portion which is formed of the second
material and is closely adhered to the outside of the concave portion so as to cover the outside of the concave portion.

4. The ball joint according to claim 3, wherein the concave portion has an inner diameter at the center of the ball portion
and has an opening portion, and the inner diameter is greater than the diameter of the opening portion of the concave
portion.

5. The ball joint according to claim 3 or 4, wherein the holding portion has a backup portion for reinforcing the overhang
portion, and the backup portion has plural convex portions which are provided by forming plural slits in a circumfer-
ential direction of the concave portion.

6. The ball joint according to one of claims 3 to 5, wherein the thermal caulking portion is formed of the second material,
and the thermal caulking potion and the holding portion are integrally formed.

7. The ball joint according to claim 4, wherein the ball seat is formed of the first material and has a flange portion for
holding and securing a dust cover between the ball seat and the housing, and the concave portion and the flange
portion are integrally formed.

8. The ball joint according to claim 6, wherein the holding portion is formed so that the cross section area of the holding
portion is equal or greater than the total cross section area of the thermal caulking portion in a lateral direction with
respect to the height direction of the concave portion.

9. The ball joint according to claim 5, wherein the convex portion is formed so that the ratio of the height to the width
of the convex portion is not less than 1.0 and not greater than 2.0.

10. The ball joint according to claim 5 or 9, wherein the concave portion is provided with a protruding portion, the concave
portion and the protruding portion are integrally formed, and the protruding portion is closely fitted to the slit.

11. A production method for a ball joint,
the ball joint comprising:

a ball stud having a ball portion;
a ball seat having a ball receiving portion and a reinforcing portion; and
a housing having a holding portion,
the ball receiving portion having a flange portion, a concave portion, and a protruding portion, and
the reinforcing portion having a thermal caulking portion and a holding portion so as to hold the ball receiving
portion,
the production method comprising:
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a first injection molding step for integrally forming the ball receiving portion by using a resin of a first material
by injection;
a second injection molding step for integrally forming the reinforcing portion so as to form the ball seat by using
a resin of a second material, the second material having greater strength than that of the first material;
a fitting step for fitting the ball stud into the concave portion; and
a fixing step for pressing the ball seat into the holding portion of the housing so as to fix the ball seat.
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