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METHOD OF MANUFACTURING WHEEL 
BEARING APPARATUS, AND WHEEL 

BEARING APPARATUS 

INCORPORATION BY REFERENCE 

0001. The disclosure of Japanese Patent Application No. 
2016-014058 filed on Jan. 28, 2016 including the specifi 
cation, drawings and abstract, is incorporated herein by 
reference in its entirety. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a method of manu 
facturing a wheel bearing apparatus, and a wheel bearing 
apparatus. 
0004 2. Description of the Related Art 
0005. A vehicle, such as an automobile, is provided with 
a wheel bearing apparatus used to install a wheel so as to 
rotate with respect to the body of the vehicle. This wheel 
bearing apparatus includes a hub wheel, an inner ring 
member, an outer ring, and a plurality of rolling elements 
(for example, see Japanese Patent Application Publication 
No. 2005-239115 (JP 2005-239115A)). The hub wheel has 
a hub spindle. The inner ring member is fixed to a spindle 
end portion of the hub spindle. The outer ring is disposed 
outward of the hub spindle in a radial direction. The rolling 
elements are provided between an inner ring raceway 
formed on an outer periphery of the hub spindle and/or the 
inner ring member, and an outer ring raceway formed on an 
inner periphery of the outer ring so that the rolling elements 
can roll. 
0006 Each surface of the outer ring and the hub spindle 
of Such a wheel bearing apparatus can be coated with, for 
example, nickel plating or Zinc plating to improve corrosion 
resistance and quality of appearance. In the hub spindle 
coated with the plating, the inner ring member is fitted on a 
small-diameter portion formed in an outer periphery of the 
hub spindle. The inner ring member is secured to the hub 
spindle by clinching a spindle end portion of the Small 
diameter portion outward in the radial direction using a 
clinching punch. 
0007. In a wheel bearing apparatus for a driving wheel, 
the hub spindle of the hub wheel is formed like a cylindrical 
shaft, and thus a shaft of a constant-velocity joint is inserted 
through the hub spindle along a plated inner periphery of the 
hub spindle. The inner periphery of the hub spindle is 
provided with a female spline. A male spline formed on an 
outer periphery of the shaft fits in the female spline, and thus 
the shaft and the hub spindle are coupled to each other so 
that power can be transferred in a rotational direction. 
0008 Since the plating is applied to the hub spindle of the 
above-described wheel bearing apparatus and then the 
spindle end portion is clinched, the plating can be peeled 
from a contact surface of the hub spindle that a clinching 
punch contacts. In this case, the peeled plating is caught 
between the clinching punch and a clinched portion of the 
hub spindle, producing indentations and Scratches on a 
Surface of the clinched portion and reducing quality. Fur 
thermore, Scratches are also produced on a surface of the 
clinching punch, shortening a life of the clinching punch. 
0009. The shaft of the constant-velocity joint is spline 

fitted in the plated inner periphery of the hub spindle. Thus, 
the contact of the shaft to the inner periphery of the hub 
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spindle causes peeling of the plating of the inner periphery 
of the hub spindle. This loosens the fit between the hub 
spindle and the shaft. 

SUMMARY OF THE INVENTION 

0010. An object of the present invention is to provide a 
method of manufacturing a wheel bearing apparatus, and a 
wheel bearing apparatus. By this method and apparatus, 
corrosion resistance and quality of appearance of a hub 
spindle can be improved while preventing reduction in 
quality of clinched portion of the hub spindle. 
0011. An aspect of the present invention relates to a 
method of manufacturing a wheel bearing apparatus includ 
ing an outer ring, a rolling element, a hub spindle, and an 
inner ring member. The hub spindle is disposed inward of 
the outer ring in a radial direction via the rolling element. 
The inner ring member is fitted on the hub spindle and 
secured by a clinched portion. The clinched portion is 
formed by clinching a spindle end portion of the hub spindle 
outward in the radial direction. The method includes: plating 
a predetermined area including the spindle end portion of the 
hub spindle; removing a plating of at least a portion of the 
spindle end portion in the predetermined area; and clinching 
the spindle end portion to form the clinched portion after 
removing the plating. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012. The foregoing and further features and advantages 
of the invention will become apparent from the following 
description of example embodiments with reference to the 
accompanying drawings, wherein like numerals are used to 
represent like elements and wherein: 
0013 FIG. 1 is a sectional view showing a wheel bearing 
apparatus of one embodiment of the present invention; 
0014 FIG. 2 is an enlarged sectional view showing a 
portion of the wheel bearing apparatus; 
0015 FIG. 3 is a flowchart showing a method of manu 
facturing the wheel bearing apparatus; and 
0016 FIG. 4 is a sectional view showing a hub wheel of 
the wheel bearing apparatus in a state in which the hub 
wheel is on the way of manufacturing. 

DETAILED DESCRIPTION OF EMBODIMENTS 

0017. Hereinafter, embodiments of the present invention 
will be described in detail with reference to the accompa 
nying drawings. FIG. 1 is a sectional view showing a wheel 
bearing apparatus 1 of one embodiment of the present 
invention. The wheel bearing apparatus 1 Supports a wheel 
of for example, an automobile so that the wheel can rotate 
with respect to a suspension system of the body of the 
vehicle. FIG. 1 shows the wheel bearing apparatus 1 for a 
driving wheel of an automobile. 
0018. The wheel bearing apparatus 1 includes a rolling 
bearing 2 and a hub wheel 4. The hub wheel 4 has a 
cylindrical hub spindle 3 that serves as a raceway ring 
member for the rolling bearing 2. The hub spindle 3 of the 
hub wheel 4 has a large-diameter portion 6 and a small 
diameter portion 8. The large-diameter portion 6 is formed 
on an axial first end side. The small-diameter portion 8 has 
a diameter Smaller than that of the large-diameter portion 6. 
and is formed continuously to the large-diameter portion 6 
via a step surface 7 and extending from the large-diameter 
portion 6 toward an axial second end side. 
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0019. The rolling bearing 2 is, for example, a double row 
ball bearing and includes an outer ring 11 and an inner ring 
member 12. The outer ring 11 has a pair of outer ring 
raceway surfaces 11a, 11b on an inner periphery of the outer 
ring 11. An inner periphery of the inner ring member 12 is 
fitted on the small-diameter portion 8 of the hub spindle 3. 
A spindle end portion 8a of the small-diameter portion 8. 
which is on the axial second end side, is clinched outward 
in the radial direction by using a clinching punch (not 
shown), and thus a clinched portion 9 is formed. The inner 
ring member 12 is fitted and fixed on the small-diameter 
portion 8. 
0020. The outer surface of the clinched portion 9 has a 

first flat surface 9a, a tapered surface 9b, a curved surface 9c, 
and a second flat surface 9d that are formed continuously in 
this order, as viewed in the cross-sectional view. The inner 
ring member 12 has an inner ring raceway Surface 13a on an 
outer periphery of the inner ring member 12. The inner ring 
raceway Surface 13a faces the outer ring raceway Surface 
11a that is on the axial second end side. The large-diameter 
portion 6 of the hub spindle 3 has a spindle raceway surface 
13.b on an outer periphery of the large-diameter portion 6. 
The spindle raceway surface 13b faces the outer ring race 
way surface 11b that is on the axial first end side. 
0021. The rolling bearing 2 includes a plurality of balls 
(rolling elements) 14 that can roll and that are disposed in 
two rows between the outer ring raceway surface 11a and the 
inner ring raceway Surface 13a and between the outer ring 
raceway surface 11b and the spindle raceway surface 13b. 
Thus, the hub spindle 3 is disposed inward of the outer ring 
11 in the radial direction via the balls 14. The rolling bearing 
2 further includes a pair of cages 15 that holds the balls 14 
disposed in two rows, at predetermined intervals in a cir 
cumferential direction. 
0022. The outer ring 11 is provided, on its outer periph 
ery, with a fixing flange 16 used to secure the wheel bearing 
apparatus 1 on a member (not shown) of the vehicle body. 
The member is Supported by the Suspension system. An 
annular space between the outer ring 11 and the hub wheel 
4 is provided with sealing members 17 used to seal the 
annular space at both ends thereof in the axial direction. 
0023. On the axial first end side of the hub spindle 3, an 
annular flange portion 5 is formed integrally with the hub 
spindle 3, and extends outward in the radial direction from 
an outer periphery of the hub spindle 3. The flange portion 
5 is provided with a plurality of bolt holes. 5a arranged in the 
circumferential direction and passing through the flange 
portion 5 in a thickness direction of the flange portion 5. A 
hub bolt 21 for attaching a wheel and a brake disc (not 
shown) is press-fitted in each of the bolt holes. 5a and 
secured thereto. 
0024. The hub spindle 3 is provided with an insertion 
hole 10 which a shaft of a constant-velocity joint (not 
shown) is inserted through and fitted in. The insertion hole 
10 is provided, in its circumferential surface, with a female 
spline 10a. A male spline (not shown) formed on the outer 
periphery of the shaft fits in the female spline 10a. With this, 
the hub spindle 3 and the shaft are coupled to each other so 
that power can be transferred in the rotational direction. 
0025 FIG. 2 is an enlarged sectional view showing a 
portion of the wheel bearing apparatus 1. A predetermined 
area of the surface of the hub spindle 3 is coated with a 
plating, Such as nickel plating or Zinc plating, to improve 
corrosion resistance and quality of appearance. In the pres 
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ent embodiment, the predetermined area is an area of the 
surface of the hub spindle 3 other than the bolt hole 5a, the 
spindle raceway surface 13b, the step surface 7, and the 
outer periphery of the small-diameter portion 8. In the 
predetermined area, a plated portion 31 (accompanied by a 
dashed line in FIG. 2) and a non-plated portion 32 are 
formed. The non-plated portion 32 is formed by removing 
the plating of a portion of the predetermined area. The plated 
portion 31 is the remaining portion of the predetermined 
aca. 

0026. The non-plated portion 32 of the present embodi 
ment has a first non-plated portion 32A and a second 
non-plated portion 32B. The first non-plated portion 32A is 
formed on an outer surface of the clinched portion 9. The 
second non-plated portion 32B is formed on a circumferen 
tial surface (including the female spline 10a) of the insertion 
hole 10. The first non-plated portion 32A is formed on a 
contact area 33 in which the clinching punch contacts the 
spindle end portion 8a in a clinching process, and on 
peripheral areas 34, 35 of the contact area 33. 
0027. The contact area 33 of the first non-plated portion 
32A of the present embodiment is an area having a radially 
inner portion of the tapered surface 9b of the clinched 
portion 9 and the whole curved surface 9c. The peripheral 
area 34 is an area having a radially outer portion of the 
tapered surface 9b of the clinched portion 9. The peripheral 
area 35 is an area having an axial second end side portion of 
the second flat surface 9d of the clinched portion 9. Thus, in 
the present embodiment, an area having the whole first flat 
surface 9a and an axial first end side portion of the second 
flat surface 9d of the clinched portion 9 corresponds to a 
portion of the plated portion 31. In the present embodiment, 
a surface of the outer ring 11 (other than the outer ring 
raceway Surfaces 11a, 11b) is also coated with a plating Such 
as nickel plating or Zinc plating, as is the hub spindle 3. 
0028 FIG. 3 is a flowchart showing a method of manu 
facturing the wheel bearing apparatus 1. FIG. 4 is a sectional 
view showing the hub wheel 4 in a state in which the hub 
wheel 4 is on the way of manufacturing. Hereinafter, with 
reference to FIGS. 3 and 4, the method of manufacturing the 
wheel bearing apparatus 1 will be described. First, a material 
is cut to form an intermediate product 40 for the hub wheel 
4 (Step ST1). In this intermediate product 40, the spindle end 
portion 8a of the small-diameter portion 8 of the hub spindle 
3 extends straight toward the axial second end side. 
0029. Then, heat treatment such as induction hardening is 
applied to the surface of the intermediate product 40, and 
thus a hardened layer is formed on the surface (Step ST2). 
The predetermined area (accompanied by a dashed line in 
FIG. 4) is then coated with the plating (Step ST3, plating 
process). The predetermined area includes an end Surface 
and an inner periphery of the spindle end portion 8a, the 
circumferential surface (including the female spline 10a) of 
the insertion hole 10, and the surface of the flange portion 5 
(other than the bolt hole 5a). At that time, the non-plated 
portion 32 is masked. 
0030. Of the predetermined area, the end surface and the 
inner periphery of the spindle end portion 8a and the whole 
circumferential surface of the insertion hole 10 are subjected 
to turning so that the plating thereof is machined and 
removed (Step ST4, plating removal process). In the present 
embodiment, an area of the end Surface and the inner 
periphery of the spindle end portion 8a, in which the plating 
is removed, corresponds to the contact area 33 in which the 
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clinching punch contacts the spindle end portion 8a, and to 
the peripheral areas 34, 35 of the contact area 33 (see FIG. 
2). Thus, the plated portion 31 where the hub spindle 3 is 
coated with plating and the non-plated portion 32 where the 
hub spindle 3 is not coated with plating are formed as shown 
in FIG. 2. 
0031. In the plating removal process, the plating of at 
least one of the peripheral areas 34 and 35 needs to be 
removed. The plating of only the contact area 33 may be 
removed. In this case, the plating of at least a portion of the 
contact area 33 needs to be removed. 
0032. Then, of the outer periphery of the hub spindle 3, 
the spindle raceway surface 13b, a contact surface 6a that 
the sealing member 17 contacts, and a fitting surface 8b into 
which the inner ring member 12 is press-fitted are ground 
(Step ST5). As shown in FIG. 2, the inner ring member 12 
is fitted on the small-diameter portion 8, and the balls 14, the 
cages 15, the outer ring 11 and the like are attached to the 
hub spindle 3 (Step ST6). 
0033. Then, the spindle end portion 8a of the small 
diameter portion 8 is clinched outward in the radial direction 
by using the clinching punch, and thus the clinched portion 
9 (see FIG. 2) is formed (Step ST7, clinching process). At 
that time, the clinching punch contacts only the contact area 
33 (see FIG. 2) of the spindle end portion 8a. Thus, the inner 
ring member 12 is fitted and fixed on the small-diameter 
portion 8 as shown in FIG. 2. 
0034. From the above, in the wheel bearing apparatus 1 
and the method of manufacturing the same according to the 
embodiment of the present invention, the predetermined 
area including the spindle end portion 8a of the hub spindle 
3 is coated with the plating, the plating of a portion of the 
spindle end portion 8a is removed, and then the spindle end 
portion 8a is clinched to form the clinched portion 9. This 
can prevent the plating peeled from the spindle end portion 
8a from being caught between the clinched portion 9 of the 
hub spindle 3 and the clinching punch. As a result, inden 
tations and scratches on the clinched portion 9 of the hub 
spindle 3 can be prevented from occurring due to the peeled 
plating. Thus, the reduction in quality of the clinched portion 
9 can be prevented. The hub spindle 3 has the plated portion 
31 coated with the plating, except for a portion of the spindle 
end portion 8a and the insertion hole 10. This can improve 
corrosion resistance and quality of appearance of the hub 
spindle 3. 
0035. In the plating removal process, the plating of the 
contact area 33 of the spindle end portion 8a of the hub 
spindle 3, which contact area 33 contacts the clinching 
punch, is removed. This can further effectively prevent the 
plating from being peeled from the spindle end portion 8a of 
the hub spindle 3, in the clinching process. 
0036. In the wheel bearing apparatus 1 for a driving 
wheel, the non-plated portion 32B is formed on the circum 
ferential surface of the insertion hole 10 of the hub spindle 
3. With this, when the shaft of the constant-velocity joint is 
inserted through and fitted in the insertion hole 10, no 
plating is peeled from the circumferential surface of the 
insertion hole 10. This can prevent looseness of the fit 
between the hub spindle 3 and the shaft. 
0037. The present invention can be embodied, modified 
as appropriate without limiting to the above-described 
embodiment. For example, the wheel bearing apparatus of 
the above-described embodiment has a structure of the third 
generation in which the spindle raceway surface 13b is 
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directly formed, as an inner ring raceway Surface, in the 
outer periphery of the hub spindle 3. The wheel bearing 
apparatus, however, may have a structure of the second 
generation in which a pair of inner ring members 12 is 
press-fitted in the hub spindle 3. Although the rolling bearing 
2 includes the balls 14 as rolling elements, it may include 
tapered rollers or the like. 
0038 Although the wheel bearing apparatus of the 
above-described embodiment is used for a driving wheel, it 
may be used for a driven wheel. In this case, since the 
insertion hole is not formed through the hub spindle, the 
non-plated portion 32 has only the first non-plated portion 
32A of the spindle end portion 8a. 
0039. According to the present invention, corrosion resis 
tance and quality of appearance of the hub spindle can be 
improved while reduction in quality of the clinched portion 
of the hub spindle can be prevented. 
What is claimed is: 
1. A method of manufacturing a wheel bearing apparatus 

including an outer ring, a rolling element, a hub spindle, and 
an inner ring member, the hub spindle being disposed inward 
of the outer ring in a radial direction via the rolling element, 
the inner ring member being fitted on the hub spindle and 
secured by a clinched portion, the clinched portion being 
formed by clinching a spindle end portion of the hub spindle 
outward in the radial direction, 

the method comprising: 
plating a predetermined area including the spindle end 

portion of the hub spindle; 
removing a plating of at least a portion of the spindle end 

portion in the predetermined area; and 
clinching the spindle end portion to form the clinched 

portion after removing the plating. 
2. The method according to claim 1, wherein the portion 

of the spindle end portion from which the plating is removed 
during removing the plating includes a contact area in which 
a clinching punch to clinch the spindle end portion contacts 
the spindle end portion. 

3. A wheel bearing apparatus comprising: 
an outer ring: 
a rolling element; 
a hub spindle; and 
an inner ring member, the hub spindle being disposed 

inward of the outer ring in a radial direction via the 
rolling element, the inner ring member being fitted on 
the hub spindle and secured by a clinched portion, the 
clinched portion being formed by clinching a spindle 
end portion of the hub spindle outward in the radial 
direction, wherein 

the hub spindle has a plated portion and a non-plated 
portion; and 

the non-plated portion is formed in a contact area in which 
a clinching punch to clinch the spindle end portion 
contacts the spindle end portion, and in a peripheral 
area of the contact area. 

4. The wheel bearing apparatus according to claim 3, 
wherein 

the hub spindle is provided with an insertion hole in which 
a shaft of a constant-velocity joint is inserted and fitted; 
and 

the non-plated portion is formed in a circumferential 
surface of the insertion hole. 
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