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(57) Abstract: The present invention
relates to a method of measuring a
clearance of a hub bearing for vehicles.
A hub is fixed to a lower jig when a
row of hub-side balls is disposed and
an outer ring is disposed on an outer
periphery of the hub and a row of inner
ring-side balls and an inner ring are
disposed. A press-fit jig is contacted
to the inner ring and a load of less than
Skgf is applied to an outer surface of
the outer ring to prevent its vibration
and movement. A gauge is installed
to a portion of the outer ring. The inner
ring is gradually press-fitted by the
jig. An amount of press-fit of the inner
ring is measured from when the gauge
begins to move when press-fitting of the
inner ring is completed. The amount of
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Description
METHOD OF MEASURING A CLEARANCE OF A HUB

BEARING FOR VEHICLES
Technical Field

The present invention relates to a method of measuring a clearance of a hub bearing
for vehicles, and more particularly to a method of measuring a clearance of a hub
bearing for vehicles, wherein an amount of a clearance known to have a great influence
on a bearing life can be simply measured compared to a prior art measuring method.
Specifically, this is performed by fixing a hub in the state where a row of hub-side
balls is disposed and an outer ring is disposed on an outer periphery of the hub and
press-fitting an inner ring by means of a press-fit jig and measuring an amount of
press-fitting the inner ring from when a gauge installed to a portion of the outer ring

begins to move when press-fitting the inner ring is completed.

Background Art

Generally, a hub bearing unit, which is mounted to an axle of the vehicle, supports a
body of a vehicle. Since balls rotate in the hub bearing, the axle of the vehicle is
allowed for smooth rotation. A clearance of the bearing has a great influence on the life
of the bearing.

The hub bearing unit, which is used for an axle of a vehicle, is consisted of a hub 1,
balls 2, an inner ring 3, an outer ring 4, a retainer, hub-bolts, etc., as shown in Fig. 1. A
knuckle and the outer ring 4 are fastened to each other by bolts and the body of the
vehicle is supported by the hub bearing. As shown in Fig. 1, a configuration of orbital
forming an end portion of the hub 1 is generally used in the final assembly of the hub
bearing unit so that an amount of a bearing pre-load is adjusted and a damage or
disassembly of the hub bearing unit does not take place.

The amount of a clearance of the hub bearing, which is used for an axle of a
vehicle, is intentionally adjusted by applying a pre-load when mounting the hub
bearing to a drive axle, similar to conventional industrial bearings. As such, the bearing
life is enhanced.

In order to enhance the bearing life, the amount of clearance is adjusted to negative.
The amount of a clearance, which is applied to the hub bearing, is about -40~-500, for
example.

Figs. 2 and 3 schematically show a prior art method of measuring a clearance of a
hub bearing. Referring to Figs. 2 and 3, a movement amount (A) of a flange of the
outer ring 4 is first measured when the inner ring 3 is provisionally press-fitted to the

hub 1. Thereafter, the inner ring 3 is completely press-fitted to the hub 1. Also, a
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movement amount (B) of a tool is measured at the time of complete press-fitting. The
amount of clearance of the hub bearing, which is assembled in the above-described
manner, can be represented as follows.

The amount of clearance of the hub bearing=A - B

Figs 4 and 5 show another prior art method of measuring a clearance of a hub
bearing.

Referring to Figs. 4 and 5, the inner ring 3 is provisionally press-fitted to the hub 1
as shown in Fig. 4(a). Also, a displacement (C) of the outer ring 4 relative to the hub 1
and a displacement (D) of the outer ring 4 relative to the inner ring 3 are measured re-
spectively when a constant load is applied as shown in Fig. 4(b) and Fig. 4(c).

Thereafter, the inner ring 3 is completely press-fitted to the hub 1 by applying a
load to the inner ring 3. After complete press-fitting of Fig. 5(a), a displacement (C") of
the outer ring 4 relative to the hub 1 and a displacement (D’) of the outer ring 4 relative
to the inner ring 3 are measured once again when a constant load is applied as shown
in Fig. 5(b) and Fig. 5(c).

The amount of clearance of such assembled hub bearing is (C-C’) + (D-D’).

Although the above-mentioned methods are different, their result values are the
same.

There are problems with the above-mentioned two methods in that a measuring
method is complicated and a measurement must be made many times. Further, a
facility with an inner ring press-fitting process is required. Additionally, there is in-
convenience with the above-mentioned methods in that zero point setting and com-
pensation of a measuring device must be consecutively carried out in order to solve ac-

cumulated errors that occur due to repeated measurements.
Disclosure of Invention

Technical Problem

Therefore, it is an object of the present invention to provide a method of measuring
a clearance of a hub bearing for vehicles when assembling the hub bearing.
Specifically, an amount of clearance of a hub bearing can be measured simply in a
single process to accomplish cost reduction. Further, the accumulated errors occurring
due to many measurements are eliminated to enhance measurement reliability by
measuring displacements of an outer ring and an end surface of an inner ring from a
reference surface, while the inner ring is gradually press-fitted to a hub fixed to a lower
Jjig.
Technical Solution

Consistent with the foregoing object and in accordance with the invention as

embodied broadly herein, there is provided a method of measuring a clearance of a hub
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bearing for vehicles when assembling the hub bearing, comprising the following:
fixing a hub to a lower jig when a row of balls is disposed on an outer periphery of the
hub to be mounted to an axle and an outer ring is disposed on an outer periphery of the
row of balls; applying a load to an outer surface of the outer ring so as to prevent a
vibration and a movement of the outer ring; contacting a press-fit jig to an end surface
of the inner ring and gradually press-fitting the inner ring to an outer periphery of the
hub; measuring a positional variation of the outer ring and a positional variation of the
end surface of the inner ring by an external measuring instrument; measuring a dis-
placement (G1) of an end surface of the inner ring when a movement (E) of the outer
ring appears and the movement is detected at a gauge (A) after the inner ring is brought
into contact with the balls; and measuring a displacement (G2) of the end surface of
the inner ring after completely press-fitting the inner ring to the hub.

Brief Description of the Drawings

The above object and features of the present invention will become more apparent
from the following description of the preferred embodiments given in conjunction with
the accompanying drawings.

Fig. 1 is a schematic view showing a configuration of a conventional hub bearing.

Figs. 2 and 3 are schematic views showing a prior art method of measuring a
clearance of a hub bearing.

Figs. 4 and 5 are schematic views showing another prior art method of measuring a
clearance of a hub bearing.

Figs. 6 to 8 are schematic views showing a method of measuring a clearance of a
hub bearing according to the present invention.

Fig. 9 is a flow chart showing the method of measuring a clearance of a hub bearing
according to the present invention.

Best Mode for Carrying Out the Invention

A method of measuring a clearance of a hub bearing for vehicles according to the
present invention will now be described in detail with reference to accompanying
drawings.

Figs. 6 to 8 are schematic views showing a method of measuring a clearance of a
hub bearing according to one embodiment of the present invention. Fig. 9 is a flow
chart showing the method of measuring a clearance of a hub bearing according to the
present invention

As shown in the figure, according to the method of measuring a clearance of a hub
bearing 100 during assembly, a hub 10 is fixed to a lower jig 60 after a row of hub-side
balls 41 is disposed on a periphery of the hub 10, through which an axle passes.

Further, an outer ring 30 is disposed to be opposed to an outer periphery of the row of
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hub-side balls 41 and a row of inner ring-side balls 40 and an inner ring are disposed.
(S100)

In the outer ring 30, a race of the outer ring, the row of balls and a race of the hub
cannot be precisely contacted to each other due to an elastic force of a seal lip of an
open seal. To prevent movements caused by vibration that occur during press fitting of
the inner ring, a load (B), the extent of which is determined so that an elastic de-
formation does not occur in the hub-side ball (e.g., Skgf), is applied to an end surface
of the outer ring 30. Then, a gauge (A) is installed to a portion of the outer ring.

Next, the inner ring 20 is gradually press fitted to the hub 10 after a cylindrical
press-fit jig 50 is brought into contact with an end surface of the inner ring 20. (S120)
Also, a positional variation of the outer ring and a positional variation of the inner ring
(e.g., a positional variation of the press-fit jig 50) are measured by an external
measuring instrument. (S130)

In the above-described state, a contact surface 11 of the hub and a contact surface
21 of the inner ring are not brought into contact with each other. Further, a ball
contacting surface 22 of the inner ring and the row of inner ring-side balls 40 are not
brought into contact with each other.

If press-fitting of the inner ring continues, then the ball contacting surface 22 of the
inner ring and the row of inner ring-side ball 40 are brought into contact with each
other. Then, the press-fit force of the inner ring is transmitted to the outer ring via the
balls, thereby causing the movement (E) of the outer ring 30. At this time, a dis-
placement (G1) of the press-fit jig 50 (e.g., a displacement of the end surface of the
inner ring) (G1) is measured. (S140)

Next, the inner ring 20 is press-fitted until the end surface of the inner ring 20 is
brought into complete contact with the end surface of the hub 10. When press-fitting is
completed, the race of the hub, two rows of the balls, a race of the inner ring and two
races of the outer ring are brought into contact with each other and the hub bearing 100
has a negative clearance. However, in case no movement (E) of the outer ring is shown
in a gauge (A) for measuring the end surface of the outer ring even when the end
surface of the inner ring and the end surface of the hub are fully contacted to each
other, such a hub bearing is determined to have a positive clearance resulting from
faulty assembly and is selected separately.

A displacement (G2) of the end surface of the inner ring is measured when the end
surface of the inner ring and the end surface of the hub are contacted to each other.
(S150)

A load of about 5 tons (various according to sizes of bearings) is applied as a final
press-fit force during press-fitting the inner ring. Such a load means that a force, which

can be applied to the hub bearing when orbital forming, fastening nuts or assembling a
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constant velocity joint of the following process is carried out, is realized during press-
fitting the inner ring. The present process for measuring the amount of clearance is
carried out before orbital forming, fastening nuts or assembling a constant velocity
joint. If the press-fit jig is removed from the end surface of the inner ring when the
load of 5 tons is applied to the end surface of the inner ring, the components con-
stituting the hub bearing spring back. Therefore, the position of the end surface of the
inner ring becomes higher when compared to a case, which is finally press-fitted by the
press-fit jig.

Measuring the displacement (G2) of the end surface of the inner ring is possible
when applying the load of 5 tons or removing said load. However, the values of the
measured amount of a clearance have different meanings. If the following process
(e.g., orbital forming, fastening nuts, assembling a constant velocity joint) is
completed, the amount of clearance is varied. The amount of clearance, which is
obtained by measuring the displacement (G2) of the end surface of the inner ring when
the load of 5 tons is applied, reflects the above-mentioned variation of the amount of
clearance. On the contrary, the amount of clearance, which is obtained by measuring
the displacement (G2) of the end surface of the inner ring when the load of 5 tons is
removed, means the current assembly clearance of the hub bearing, which does not
reflect the variation of the amount of clearance occurring in the following process.

The amount of clearance of the hub bearing 100, which is measured and calculated
during the above-described assembly of the hub bearing, can be represented as the
following numerical formula.

[Math Figure 1]

The amount of clearance = - [the displacement (G1) of the end surface of the inner

ring - the displacement (G2) of the end surface of the inner ring]

Industrial Applicability

According to the method of measuring a clearance of a hub bearing for vehicles of
the present invention, the amount of clearance can be measured simply and accurately
during assembly process when compared to a prior art measuring method. Therefore,
the process becomes very simple over a facility using the prior art measuring method
and cost reduction is achieved with respect to manufacturing a facility. Further, the ac-
cumulated errors, which are generated due to many measurements in a prior art

measuring method, are eliminated to thereby enhance measurement reliability.
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Claims

A method of measuring a clearance of a hub bearing for vehicles when
assembling the hub bearing, comprising:

fixing a hub (10) to a frame (60) when an inner ring (20) is disposed on an outer
periphery of the hub (10) to be mounted to an axle and an outer ring (30) is
disposed to be opposed to an upper portion of the inner ring (20) and a row of
balls (40) is disposed between the outer ring (30) and the inner ring (20) opposed
thereto (S100);

applying a load to an outer surface of the outer ring (30) so as to prevent a
vibration and a movement of the outer ring (30) (S110);

contacting a press-fit jig (50) to an outer surface of the inner ring (20) and
gradually press-fitting the inner ring (20) to the hub (10) (S120);

measuring a positional variation of the outer ring (30) and a positional variation
of the press-fit jig (50) by an external measuring instrument (S130);

measuring a displacement (G1) of an end surface (50) of the inner ring when a
movement (E) of the outer ring (30) appears after the inner ring (20) is brought
into contact with the row of balls (40) (S140); and

measuring a displacement (G2) of the end surface (50) of the inner ring after
completely press-fitting the inner ring (20) to the hub (10) (S150).
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[Fig. 3]
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[Fig. 4]




4/8

WO 2007/139339 PCT/KR2007/002605

[Fig. 5]
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[Fig. 6]
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[Fig. 7]
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[Fig. 8]
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START

FIXING A HUB TO A LOWER JIG WHEN A ROW OF HUB-SIDE

BALLS IS DISPOSED ON AN OUTER PERIPHERY OF THEHUB | g1qg
AND AN OUTER RING IS DISPOSED TO BE OPPOSED TO
A PERIPHERY OF THE ROW OF HUB-SIDE BALLS AND

INNER RING-SIDE BALLS AND AN INNER RING ARE DISPOSED

!

APPLYING A LOAD OF LESS THAN 5kgf TO PREVENT
A VIBRATION AND A MOVEMENT OF THE OUTER RING

i

CONTACTING A PRESS-FIT JIG TO AN OUTER SURFACE
OF THE INNER RING AND GRADUALLY PRESS-FITTING THE
INNER RING TO THE HUB

i

MEASURING POSITIONAL VARIATION OF THE OUTER
RING AND THE PRESS-FIT JIG BY AN EXTERNAL —— $130
MEASURING INSTRUMENT

1
MEASURING A MOVEMENT(G1) OF THE PRESS-FIT JIG
WHEN A MOVEMENT(E) OF THE OUTER RING APPEARS |~ S140
AFTER THE INNER RING IS CONTACTED TO THE BALL

[Fig. 9]
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1
MEASURING A MOVEMENT(G2) OF THE PRESS-FIT JIG
AFTER COMPLETELY PRESS-FITTING THE INNERRING [~ S150
TO THE HUB

STOP
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