
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

56
2 

43
4

B
1

TEPZZ 56 4¥4B_T
(11) EP 2 562 434 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
14.08.2019 Bulletin 2019/33

(21) Application number: 11771823.9

(22) Date of filing: 17.03.2011

(51) Int Cl.:
F16C 11/06 (2006.01) F16J 3/04 (2006.01)

F16J 15/52 (2006.01)

(86) International application number: 
PCT/JP2011/056386

(87) International publication number: 
WO 2011/132483 (27.10.2011 Gazette 2011/43)

(54) BALL STUD, DUST COVER, AND STABILIZER LINK

KUGELBOLZEN, SCHUTZDECKEL UND STABILISATORVERKNÜPFUNG DAFÜR

PIVOT À ROTULE, PROTECTION ANTI-POUSSIÈRE ET BIELLE STABILISATRICE

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 21.04.2010 JP 2010098057

(43) Date of publication of application: 
27.02.2013 Bulletin 2013/09

(73) Proprietor: NHK Spring Co., Ltd.
Kanagawa 236-0004 (JP)

(72) Inventors:  
• KURODA, Shigeru

Kanagawa 236-0004 (JP)

• OHMURA, Shuji
Kanagawa 236-0004 (JP)

(74) Representative: Eisenführ Speiser
Patentanwälte Rechtsanwälte PartGmbB 
Postfach 31 02 60
80102 München (DE)

(56) References cited:  
EP-A2- 1 233 196 JP-A- 8 159 147
JP-A- 11 223 209 JP-A- 2011 058 518
JP-U- H0 393 615 US-A1- 2005 281 610



EP 2 562 434 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present invention relates to a ball stud hav-
ing a flange, a dust cover having a lip to be abutted on
the flange of the ball stud, and a stabilizer link provided
with them. In particular, the present invention relates to
improvements of the shapes of the flange of the ball stud
and the lip of the dust cover, which abut each other.

Background Art

[0002] Stabilizer links are ball joint parts for connecting
a suspension and a stabilizer. Fig. 1 is a perspective view
of an approximate structure of a vehicle from the front
wheels side. A suspension 10 is provided to right and left
tire 30 and has an arm 11 and a cylinder 12. The arm 11
has a lower end portion that is fixed to a bearing portion
which supports a shaft of the tire 30. The cylinder 12 is
elastically displaceable with respect to the arm 11. The
arm 11 is provided with a bracket 13 to which a stabilizer
link 200 is fixed. The suspensions 10 support the weight
of the vehicle body applied to the tires 30. A stabilizer 20
has a bar 21 with an approximately U-shaped and is
mounted to the vehicle body via bushes 22. The stabilizer
20 provides roll stiffness for the vehicle.
[0003] One of the stabilizer links 200 is provided to the
bracket 13 of the suspension 10, and the other is provided
to an end of the bar 21 of the stabilizer 20. The stabilizer
links 200 are connected with each other by a support bar
500. The stabilizer links 200 transmit load, which is gen-
erated when the suspension 10 receives input power
from a road surface, to the stabilizer 20.
[0004] Fig. 2 is a cross section that shows a structure
of the stabilizer link 200. The stabilizer link 200 includes
a ball stud 201, a ball seat 301, a housing 302, and a
dust cover 401. The ball stud 201 has a stud portion 210
and a ball portion 220, which are integrally formed.
[0005] The stud portion 210 has a tapered portion 211,
a sealing portion 212, and a screw portion 213. The ta-
pered portion 211 is formed at an upper end portion of
the ball portion 220. The sealing portion 212 has an upper
end portion that is formed with a flange 214 and has a
lower end portion that is formed with a projection 215.
The dust cover 401 has an upper end portion that is
formed with a lip 411, and the lip 411 is abutted and is
secured to the sealing portion 212 between the flange
214 and the projection 215. The screw portion 213 of the
stabilizer link 200 in the side of the suspension 10 is
screwed to the bracket 13 of the arm 11. The screw por-
tion 213 of the stabilizer link 200 in the side of the stabi-
lizer 20 is screwed to the bar 21.
[0006] The ball seat 301 and the housing 302 form a
supporting member for universally and pivotally support-
ing the ball stud 201. The ball seat 301 is press fitted with
the ball portion 220 of the ball stud 201. The housing 302
accommodates the ball seat 301. The dust cover 401

has a lower end portion that is held between a flange 321
at an upper end of the ball seat 301 and a flange 311 at
an upper end of the housing 302.
[0007] In this stabilizer link 200, in order to prevent the
entry of dust between the ball portion 220 of the ball stud
201 and the ball seat 301, it is important to tightly seal
the sealing portion 212 of the ball stud 201 and the lip
411 of the dust cover 401.
[0008] Nevertheless, in the above stabilizer link 200,
when the ball stud 201 is fully swung under low temper-
ature conditions, there is a possibility of occurrence of
opening of the lip 401 of the dust cover 400. That is, the
lip 411 may be disconnected from the sealing portion 211
and opens as shown in Fig. 3. In conventional techniques,
an O-ring is mounted to the lip 411 so as to ensure sealing
characteristics. In this case, the O-ring is provided as a
separate member, whereby the production cost is in-
creased.
[0009] In regard to this, as shown in Fig. 4A, a tech-
nique of providing a side lip portion 412 to the lip 411 of
the dust cover 401 has been developed. In this technique,
the side lip portion 412 is abutted on an outer circumfer-
ential portion of the flange 214 of the ball stud 201 when
the dust cover 401 is fitted. The outer circumferential por-
tion of the flange 214 may be extended in the direction
of the leading end of the axis and may have a sharp-
edged end. In this case, when the dust cover 401 is fitted,
as shown in Fig. 4B, there is a possibility that the side lip
portion 412 contacts the edge of the outer circumferential
portion of the flange 214 and is folded down. Therefore,
high assembling productivity cannot be obtained in a
mass production line.
[0010] In order to prevent the folding down, a technique
of forming a tapered portion at the outer circumferential
portion of the flange 214 of the ball stud 201 is suggested
(for example, WO2006/098124). Specifically, in the tech-
nique disclosed in WO2006/098124, the tapered portion
is inclined so that the diameter thereof expands from the
root to the outer circumferential portion of the flange in
the axial cross-section. In this case, the side lip portion
of the dust cover has a shape corresponding to the shape
of the tapered portion.
[0011] However, in the technique disclosed in
WO2006/098124, occurrence of the folding down can be
prevented, but the flange of the ball stud and the side lip
portion of the dust cover are not tightly sealed. Mean-
while, in view of reduction of environmental burdens of
vehicles (increase of fuel efficiency) and improvement of
motion performance, reducing the weight of vehicle parts
is strongly desired. The conventional techniques have
not responded to the requirement sufficiently.
[0012] US patent application 2005/0281610, from
which the present invention starts, discloses a composite
link comprising a coupling member and an attachment.
The coupling member includes a composite element, a
first end, a second end, and a stem that is located be-
tween the first and second end. The first end is provided
with an arm. The composite element includes a side that
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is provided with at least one extension that forms the arm
on the first end. The attachment is provided with an axis
and an outer surface that extends about the axis. The
first arm wraps at least partially about the outer surface
of the attachment and secures the attachment to the cou-
pling member.

Disclosure of the Invention

[0013] An object of the present invention is to provide
a ball stud, a dust cover, and a stabilizer link provided
with them, in which the sealing characteristics are im-
proved and the weights thereof are reduced, while as-
sembling productivity in a mass production line is im-
proved.
[0014] The present invention provides a ball stud in-
cluding the features claim 1.
[0015] Therefore, unlike the case of the structure in
which the outer circumferential portion of the flange ex-
tends in the direction of the leading end of the axis and
has the sharp-edged end, the occurrence of the folding
down is prevented. As a result, the assembling produc-
tivity in a mass production line is improved.
[0016] Moreover, the concave portion with such con-
caved shape has a larger area for contacting a side lip
portion of a dust cover when the dust cover is assembled,
compared with flat portions or tapered portions of con-
ventional techniques. The flat portions have a constant
thickness from a root to an outer circumferential portion
of a flange. The tapered portions are straightly sloped
from a root to an outer circumferential portion of a flange.
Accordingly, higher sealing characteristics are obtained
between the concave portion and the dust cover. Fur-
thermore, the flange having the concave portion can be
reduced in weight compared with the flat portions or the
tapered portions of the conventional techniques.
[0017] The ball stud of the present invention may have
another modified structure. For example, the end on the
root side of the concave portion may be formed with a
rounded corner. In this structure, the position of a side
lip portion of a dust cover is stabilized, whereby higher
sealing characteristics are obtained between the flange
and the dust cover. In addition, the end on the outer cir-
cumferential portion side of the concave portion may be
formed with a rounded corner. In this structure, the flange
has a larger area for contacting a side lip portion of a dust
cover, whereby higher sealing characteristics are ob-
tained between the flange and the dust cover.
[0018] The concave portion has an intermediate part
that may be formed with one or plural curved portions.
In this structure, the flange has a larger area for contact-
ing a side lip portion of a dust cover without having a
larger outer diameter. Accordingly, further higher sealing
characteristics are obtained between the concave por-
tion and the dust cover.
[0019] The present invention also provides a dust cov-
er that has a lip to be abutted on the flange of the ball
stud of the present invention. That is, the present inven-

tion also provides a dust cover including a lip to be abutted
on the flange of the ball stud of the present invention,
and the lip has an end that is formed with a side lip portion
which has a shape corresponding to the curved shape
of the concave portion so as to be abutted thereon.
[0020] The dust cover of the present invention has the
side lip portion that is formed at the end of the lip, and
the side lip portion has a shape corresponding to the
curved shape of the concave portion so as to be abutted
thereon. Therefore, the dust cover has a large area for
contacting the flange of the ball stud. Accordingly, high
sealing characteristics are obtained between the flange
of the ball stud and the dust cover, whereby it is not nec-
essary to mount an O-ring at the lip of the dust cover. As
a result, the production cost can be reduced.
[0021] Moreover, since the side lip portion is formed,
the occurrence of opening is prevented even when the
ball stud is fully swung under low temperature conditions.
The side lip portion has a root that may be formed with
a rounded corner according to the shape of the rounded
corner at the end on the root side of the concave portion
of the ball stud. In this case, the occurrence of opening
of the side lip portion is prevented without increasing bi-
asing force of the side lip portion to the flange.
[0022] The dust cover of the present invention may
have another modified structure. For example, the side
lip portion may have a structure so that the circumferential
end thereof receives a maximum surface pressure when
abutting on the concave portion of the flange. In this struc-
ture, higher sealing characteristics are obtained between
the flange of the ball stud and the dust cover. This struc-
ture is obtained by using various shapes. For example,
the circumferential end of the side lip portion may be
formed so as to have a maximum thickness. Moreover,
the circumferential end of the side lip portion may be
formed so that the interference between the side lip por-
tion and the concave portion of the flange is the maxi-
mum.

Effects of the Invention

[0023] According to the ball stud, the dust cover, or the
stabilizer link, of the present invention, while the assem-
bling productivity in a mass production line is improved,
high sealing characteristics are obtained, and reduction
in weight is performed.

Brief Description of the Drawings

[0024]

Fig. 1 is a perspective view that shows an approxi-
mate structure of a vehicle from a front wheels side.
Fig. 2 is a cross section that shows a structure of a
conventional stabilizer link.
Fig. 3 is a partially enlarged cross section for showing
the opening at a lip, which occurs in a conventional
stabilizer link.
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Figs. 4A and 4B are enlarged cross sections of partial
structures for describing folding down, which occurs
in a conventional stabilizer link.
Figs. 5A and 5B show an abutting condition of a
flange of a ball stud and a lip of a dust cover relating
to an embodiment of the present invention. Fig. 5A
is a cross section of the abutting condition, and Fig.
5B is an enlarged cross section of the structure within
the frame indicated by the reference symbol X in Fig.
5A.
Figs. 6A and 6B are views for describing a ball stud
relating to an embodiment of the present invention.
Fig. 6A shows a general structure of the ball stud,
and Fig. 6B is a view for describing a cross sectional
shape of a concave portion of a flange of the ball stud.
Figs. 7A to 7C are views for describing cross sec-
tional shapes of a concave portion of a flange of a
ball stud relating to an embodiment of the present
invention.
Fig. 8 is a graph that shows a relationship between
radius of a flange with each shape of a ball stud re-
lating to an embodiment of the present invention and
stress applied to the flange when the stud portion is
fastened.
Fig. 9 is a cross section that shows another example
of a lip of a dust cover relating to an embodiment of
the present invention.
Fig. 10 is a cross section that shows a concave por-
tion of a flange of a ball stud relating to an embodi-
ment of the present invention in combination with
another example of a lip of a dust cover.

Explanation of Reference Numerals

[0025] 110 denotes a ball stud, 111 denotes a flange,
112 denotes a concave portion, 121, 121A, and 121B
denote a dust cover, 122 denotes a lip, and 123, 123A,
and 123B denote a side lip portion.

Best Mode for Carrying Out the Invention

[0026] A preferred embodiment of the present inven-
tion will be described with reference to figures hereinaf-
ter. Figs. 5A and 5B show an abutting condition of a flange
111 of a ball stud 110 relating to an embodiment of the
present invention and a side lip portion 123 of a dust
cover 121. Fig. 5A is a cross section of the abutting con-
dition, and Fig. 5B is an enlarged cross section of the
structure within the frame indicated by the reference sym-
bol X in Fig. 5A. Figs. 6A and 6B are views for describing
the flange 111 of the ball stud 110 relating to the embod-
iment of the present invention. Fig. 6A shows a general
structure of the ball stud 110, and Fig. 6B is a view for
describing the cross sectional shape of a concave portion
112 of the flange 111 of the ball stud 110. Figs. 7A to 7C
are views for describing various cross sectional shapes
of the concave portion 112 of the flange 111 of the ball
stud 110 relating to the embodiment of the present in-

vention.
[0027] A stabilizer link in this embodiment has the
same components as those of the stabilizer link 200
shown in Figs. 1 and 2, other than the flange of the ball
stud and the lip of the dust cover. Therefore, in this em-
bodiment, the same structural components as those
shown in Figs. 1 and 2 have the same reference numer-
als, and descriptions thereof are omitted. In this embod-
iment, the cross section is a side cross section which is
parallel to the axial direction of the stud portion 210.
[0028] The flange 111 of the ball stud 110 outwardly
projects in a radial direction of the stud portion 210 as
shown in Figs. 5A, 5B, and 6A. The flange 111 has a root
and an outer circumferential portion and has a concave
portion 112 that has a curved shape from the root to the
outer circumferential portion in the cross section. The
concave portion 112 is concave with respect to a straight
line connecting an end 112A on the root side and an end
112B on the outer circumferential portion side of the
curved shape. The end 112A on the root side of the con-
cave portion 112 is preferably formed with a rounded
corner 113 that has a round shape in cross section. The
end 112B on the outer circumferential portion side of the
concave portion 112 is preferably formed with a rounded
corner 114 that has a round shape in cross section. The
rounded corners 113 and 114 are smoothly connected
with the concave portion 112.
[0029] The dust cover 121 has a lip 122 that is made
so as to be abutted and closely contact with the sealing
portion 212 and the flange 111 of the ball stud 110. The
lip 122 is formed with the side lip portion 123 at a circum-
ferential end, and the side lip portion 123 has a shape
corresponding to the curved shape of the concave portion
112 of the flange 111 so as to abut on the concave portion
112.
[0030] The concave portion 112 of the flange 111 is
concave with respect to the straight line connecting the
end 112A on the root side and the end 112B on the outer
circumferential portion side of the curved shape. There-
fore, as shown in Fig. 6B, the concave portion 112 has
a larger area for contacting the side lip portion 123 that
abuts on the flange 111 when the dust cover 401 is fitted,
compared with a flat portion 216 or a tapered portion 217
of a conventional technique. The flat portion 216 has a
constant thickness from the root to the outer circumfer-
ential portion of the flange. The tapered portion 217 is
straightly sloped from the root to the outer circumferential
portion of the flange. Moreover, the flange portion 111 is
concave and is thereby reduced in weight compared with
the flat portion 216 or the tapered portion 217 of the con-
ventional technique. Accordingly, the ball stud 110 is re-
duced in weight.
[0031] Specifically, for example, as shown in Figs. 6B
and 7A, the concave portion 112 has one curved portion
115 (between reference numerals S1 and S2, curvature
radius R1) in the intermediate portion between the round-
ed corners 113 and 114 at both ends. In this structure,
the contact area of the concave portion 112 of the flange
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111 and the side lip portion 123 of the dust cover 121 is
increased by approximately 53 % compared with, for ex-
ample, a structure with a constant flange thickness of a
conventional technique (a structure with the flat portion
216). In addition, compared with, for example, the struc-
ture with a constant flange thickness (the structure with
the flat portion 216), the weight is reduced by approxi-
mately 4.6 % per ball stud. The reduced amount of weight
corresponds to the dotted area surrounded by a short
dashed line and a dashed-one dotted line in Fig. 6B. The
short dashed line is indicated by reference numeral 112
and represents a single curved shape. The dashed-one
dotted line is indicated by reference numeral 216 and
represents a shape with a constant flange thickness.
[0032] For another example, as shown in Figs. 6B and
7B, the concave portion 112 is formed with plural (i.e.
three) curved portions 115A, 115B, and 115C in the in-
termediate portion between the rounded corners 113 and
114. The curved portion 115A with curvature radius R2
is formed between portions indicated by reference nu-
merals S1 and S3. The curved portion 115B with curva-
ture radius R3 is formed between portions indicated by
reference numerals S3 and S4. The curved portion 115C
with curvature radius R2 is formed between portions in-
dicated by reference numerals S4 and S2. The adjacent
curved portions 111A to 115C are smoothly connected
with each other. In this structure, the contact area of the
concave portion 112 of the flange 111 and the side lip
portion 123 of the dust cover 121 is increased by approx-
imately 58 % compared with, for example, the structure
with a constant flange thickness (the structure with the
flat portion 216). In addition, compared with, for example,
the structure with a constant flange thickness (the struc-
ture with the flat portion 216), the weight is reduced by
approximately 4.8 % per ball stud. The reduced amount
of the weight corresponds to the dotted area and a
hatched area that is surrounded by a solid line and the
short dashed line in Fig. 6B. The solid line is indicated
by reference numeral 112 and represents a combined
curved shape, and the short dashed line is indicated by
the reference numeral 112 and represents the single
curved shape.
[0033] The plural curved portions having curved
shapes in the cross section are formed in the intermediate
portion between the rounded corners 113 and 114. This
structure is not limited to the structure shown in Fig. 7B,
and the number, the curvature radius, and the like, of the
curved portions may be appropriately set. For example,
in the structure shown in Fig. 7C, the curved portion 115C
has a curvature radius R4, whereby the curved portions
115A to 115C have different curvature radius with respect
to each other.
[0034] Fig. 8 is a graph that shows a relationship be-
tween radius of the flange 111 of the ball stud 110 relating
to the embodiment of the present invention and stress
applied to the flange 111 when the stud portion is fas-
tened. The stud portion is screwed such that the screw
portion 213 is fixed to the bracket 13 of the suspension

10 by screwing or the screw portion 213 is fixed to the
bar 21 of the stabilizer 20 by screwing. The relationship
shown in Fig. 8 is based on the assumption that surface
pressure is uniformly applied to an upper surface of the
flange 111 when the stud portion is fastened.
[0035] In the conventional structure with a constant
flange thickness (the structure with the flat portion 216),
the stress peaks at a position corresponding to the round-
ed corner of the root of the flange and decreases toward
the outer circumferential portion. On the other hand, in
the structure formed with the concave portion at the
flange of the present invention, the stress peaks at the
rounded corner of the root of the flange and also peaks
at the side of the outer circumferential portion due to the
concave portion. In this case, in the structure having the
concave portion with plural curved portions, the peak of
the stress at the side of the outer circumferential portion
is greater than that in the structure having the concave
portion with one curved portion. In view of this, the con-
cave portion in the embodiment of the present invention
is formed at the flange as follows in order to avoid defects
that may occur by the stress at the flange. That is, diam-
eter, thickness, shape, and the like, of the flange are set
so that the peak value of the stress will be not more than
a predetermined value (= (yield stress value of the ball
stud material) 3 (predetermined safety factor)) at a pre-
determined position of the flange.
[0036] In the dust cover 121, the side lip portion 123
of the lip 122 preferably has a shape such that the surface
pressure is maximum at the circumferential end of the
side lip portion 123 when abutted on the concave portion
112 of the flange 111. For example, in the dust cover
121A shown in Fig. 9, the side lip portion 123A has a wall
thickness that increases from the root to the circumfer-
ential end and is the maximum at the circumferential end.
For another example, in the dust cover 121B shown in
Fig. 10, the interference of the side lip portion 123B with
respect to the concave portion 112 of the flange 111 is
increased from the root to the circumferential end and is
the maximum at the circumferential end. In these struc-
tures, higher sealing characteristics are obtained be-
tween the flange 111 of the ball stud 110 and the dust
cover 121A or 121B.
[0037] In this embodiment, the concave portion 112
has a curved shape from the root to the outer circumfer-
ential portion in the axial cross-section of the flange 111
of the ball stud 110. The concave portion 112 is inwardly
concave with respect to the straight line connecting the
end 112A on the root side and the end 112B on the outer
circumferential portion side of the curved shape. There-
fore, unlike the case of the structure in which the outer
circumferential portion of the flange 111 extends in the
direction of the leading end of the axis and has the sharp-
edged end, the occurrence of the folding down is pre-
vented. As a result, the assembling productivity in a mass
production line is improved.
[0038] Moreover, the concave portion 112 with such
concaved shape has a larger area for contacting the side
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lip portion 123 of the dust cover 121 when the dust cover
121 is assembled, compared with the flat portion 216 or
the tapered portion 217 of the conventional technique.
The flat portion 216 has a constant thickness from the
root to the outer circumferential portion of the flange 111.
The tapered portion 217 is straightly sloped from the root
to the outer circumferential portion of the flange. Accord-
ingly, higher sealing characteristics are obtained be-
tween the concave portion 112 and the dust cover 121.
Furthermore, the concave portion 112 can be reduced in
weight compared with the flat portion 216 or the tapered
portion 217 of the conventional technique.
[0039] The side lip portion that is formed at an end of
the lip 122 of the dust cover 121 has a shape correspond-
ing to the curved shape of the concave portion 112 and
abuts on the concave portion 112, thereby having a large
area for contacting the flange 111 of the ball stud 110.
Therefore, high sealing characteristics are obtained be-
tween the flange 111 of the ball stud 110 and the dust
cover 121. Accordingly, it is necessary to mount an O-
ring to the lip 122 of the dust cover 121, whereby the
production cost is reduced.
[0040] Since the side lip portion 123 is formed, the oc-
currence of the opening is prevented even when the ball
stud 110 is fully swung in low temperature conditions. A
rounded corner may be formed at the root of the side lip
portion 123 according to the shape of the rounded corner
113 at the end 112A on the root side of the concave
portion 112 of the ball stud 110. In this case, the occur-
rence of opening of the side lip portion 123 is prevented
without increasing biasing force of the side lip portion 123
to the flange 111.
[0041] Specifically, since the rounded corner 113 is
formed at the end 112A on the root side of the concave
portion 112, the side lip portion 123 of the dust cover 121
is stably positioned. Therefore, higher sealing character-
istics are obtained between the flange 111 and the dust
cover 121. Moreover, since the rounded corner 114 is
formed at the end 112B on the outer circumferential por-
tion side of the concave portion 112, the flange 111 has
a larger area for contacting the side lip portion 123 of the
dust cover 121. Accordingly, further higher sealing char-
acteristics are obtained between the flange 111 and the
dust cover 121 is obtained.

Claims

1. A ball stud (110) comprising:

a stud portion (210) with an approximately co-
lumnar shape; and
a ball portion (220) that is formed at an end of
the stud portion (210),
wherein the stud portion (210) has a sealing por-
tion (212) which has an upper end portion
formed with a flange (111) projecting outwardly
and a lower end portion that is with a projection

(215), and wherein the flange (111) has a root
and an outer circumferential portion,
characterized in that the flange (111) has a
concave portion (112) with a curved shape from
the root to the outer circumferential portion in an
axial cross-section, and the concave portion
(112) is concave with respect to a straight line
that connects an end (112A) on the root side
and an end (112B) on the outer circumferential
portion side of the curved shape.

2. The ball stud (110) according to claim 1, wherein the
end (112A) on the root side of the concave portion
(112) is formed with a rounded corner (113) that has
a round shape in the axial cross-section.

3. The ball stud (110) according to claim 1 or 2, wherein
the end (112B) on the outer circumferential portion
side of the concave portion (112) is formed with a
rounded corner (114) that has a round shape in the
axial cross-section.

4. The ball stud (110) according to one of claims 1 to
3, wherein the concave portion (112) has an inter-
mediate part that is formed with one or a plural curved
portions (115A, 115B, 115C) that have a curved
shape in the axial cross-section.

5. A dust cover (121) including a lip (122) to be abutted
on the sealing portion (212) of the ball stud (110)
recited in one of claims 1 to 4,
wherein the lip (122) has an end that is formed with
a side lip portion (123), and the side lip portion (123)
has a shape corresponding to the concave portion
(112) so as to be abutted on the concave portion
(112).

6. The dust cover (121) according to claim 5, wherein
the side lip portion (123) has a maximum wall thick-
ness at the circumferential end.

7. The dust cover (121) according to claim 6, wherein
the side lip portion (123) has an interference with
respect to the concave portion (112) of the flange
(111), and the interference is maximum at the cir-
cumferential end.

Patentansprüche

1. Kugelbolzen (110), umfassend:

einen Bolzenabschnitt (210) mit einer annä-
hernd säulenartigen Form; und
einen Kugelabschnitt (220), der an einem Ende
des Bolzenabschnitts (210) ausgebildet ist, wo-
bei der Bolzenabschnitt (210) einen Dichtab-
schnitt (212) aufweist, der einen oberen En-
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dabschnitt, der mit einem nach außen vorste-
henden Flansch (111) ausgebildet ist, und einen
unteren Endabschnitt, der mit einem Vorsprung
(215) versehen ist, umfasst und wobei der
Flansch (111) einen Fuß und einen äußeren
Umfangsabschnitt aufweist,
dadurch gekennzeichnet, dass der Flansch
(111) einen konkaven Abschnitt (112) mit einer
gekrümmten Form vom Fuß zum äußeren Um-
fangsabschnitt in einem axialen Querschnitt auf-
weist, und dass der konkave Abschnitt (112)
konkav bezüglich einer geraden Linie ist, die ein
Ende (112A) auf der Fußseite und ein Ende
(112B) auf der Seite des äußeren Umfangsab-
schnitts der gekrümmten Form verbindet.

2. Kugelbolzen (110) nach Anspruch 1, wobei das En-
de (112A) auf der Fußseite des konkaven Abschnitts
(112) mit einer gerundeten Ecke (113) ausgebildet
ist, die im axialen Querschnitt eine runde Form hat.

3. Kugelbolzen (110) nach Anspruch 1 oder 2, wobei
das Ende (112B) auf der Seite des äußeren Um-
fangsabschnitts des konkaven Abschnitts (112) mit
einer gerundeten Ecke (114) ausgebildet ist, die im
axialen Querschnitt eine runde Form hat.

4. Kugelbolzen (110) nach einem der Ansprüche 1 bis
3, wobei der konkave Abschnitt (112) einen Zwi-
schenteil aufweist, der mit einem oder mehreren ge-
krümmten Abschnitten (115A, 115B, 115C) ausge-
bildet ist, die im axialen Querschnitt eine gekrümmte
Form haben.

5. Staubabdeckung (121), die eine Lippe (122) um-
fasst, die an den Dichtabschnitt (212) des in einem
der Ansprüche 1 bis 4 genannten Kugelbolzens
(110) anzulegen ist,
wobei die Lippe (122) ein Ende hat, das mit einem
Seitenlippenabschnitt (123) ausgebildet ist, und der
Seitenlippenabschnitt (123) eine Form hat, die dem
konkaven Abschnitt (112) entspricht, um an den kon-
kaven Abschnitt (112) angelegt zu werden.

6. Staubabdeckung (121) nach Anspruch 5, wobei der
Seitenlippenabschnitt (123) am Umfangsende eine
maximale Wanddicke aufweist.

7. Staubabdeckung (121) nach Anspruch 6, wobei der
Seitenlippenabschnitt (123) eine Überlagerung be-
zogen auf den konkaven Abschnitt (112) des Flan-
sches (111) aufweist und die Überlagerung am Um-
fangsende maximal ist.

Revendications

1. Pivot à rotule (110) comprenant :

une partie de tige (210) possédant une forme
approximativement en colonne ; et
une partie de bille (220) qui est formée au niveau
d’une extrémité de la partie de tige (210),
la partie de tige (210) possédant une partie
d’étanchéité (212) qui possède une partie d’ex-
trémité supérieure formée avec une bride (111)
faisant saillie vers l’extérieur et une partie d’ex-
trémité inférieure qui est dotée d’une saillie (215)
et la bride (111) possédant une racine et une
partie circonférentielle extérieure,
caractérisé en ce que la bride (111) possède
une partie concave (112) pourvue d’une forme
incurvée depuis la racine vers la partie circon-
férentielle extérieure dans une section transver-
sale axiale et la partie concave (112) est conca-
ve par rapport à une ligne droite qui relie une
extrémité (112A) sur le côté racine et une extré-
mité (112B) sur le côté de la partie circonféren-
tielle extérieure de la forme incurvée.

2. Pivot à rotule (110) selon la revendication 1, l’extré-
mité (112A) sur le côté racine de la partie concave
(112) étant formée avec un coin arrondi (113) qui
présente une forme ronde dans la section transver-
sale axiale.

3. Pivot à rotule (110) selon la revendication 1 ou 2,
l’extrémité (112B) sur le côté de la partie circonfé-
rentielle extérieure de la partie concave (112) étant
formée avec un coin arrondi (114) qui présente une
forme ronde dans la section transversale axiale.

4. Pivot à rotule (110) selon l’une quelconque des re-
vendications 1 à 3, la partie concave (112) compre-
nant une partie intermédiaire qui est formée avec
une ou plusieurs parties incurvées (115A, 115B,
115C) qui ont une forme incurvée dans la section
transversale axiale.

5. Couvercle anti-poussière (121) comprenant une lè-
vre (122) pour venir en butée contre la partie d’étan-
chéité (212) du pivot à rotule (110) mentionné dans
l’une quelconque des revendications 1 à 4,
la lèvre (122) possédant une extrémité qui est for-
mée avec une partie de lèvre latérale (123) et la par-
tie de lèvre latérale (123) possédant une forme cor-
respondant à la partie concave (112) de façon à venir
en butée contre la partie concave (112).

6. Couvercle anti-poussière (121) selon la revendica-
tion 5, la partie de lèvre latérale (123) possédant une
épaisseur de paroi maximale au niveau de l’extré-
mité circonférentielle.

7. Couvercle anti-poussière (121) selon la revendica-
tion 6, la partie de lèvre latérale (123) possédant une
interférence par rapport à la partie concave (112) de
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la bride (111) et l’interférence étant maximale au ni-
veau de l’extrémité circonférentielle.
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