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&N\ (57) Abstract: The invention refers to a bearing unit and a method for its manufacture incorporating an outer race ring (1), an inner
& race ring (4) having an inner envelope surface with an axially tapering saw-tooth profile (6), a thin-walled axially slotted sleeve (7),
&\ having a tapering saw-tooth profile (9) on its outer envelope surface, cooperating with the saw-tooth profile (6) in the inner race
& ring (4) for increasing and decreasing the grip of the thin-walled sleeve against a shaft, when inner race ring (4) and sleeve (7) are
mutually displaced, a flange (10) connected to the sleeve (7) and having tightening means (11) operable to cause the displacement
between sleeve (7) and inner race ring (4), rolling bodies (12) positioned between inner and outer race rings, wherein the surface of
O the inner race ring (4) presenting the tapering saw-tooth profile (6) has been subjected to a turning operation followed by hardening.
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SIMPLIFIED ROLLING BEARING UNIT AND A METHOD FOR
MANUFACTURING SUCH A BEARING UNIT

The present invention refers to a simplified rolling bearing unit of the type
referred to as an insert bearing unit, incorporating an outer race ring having a
spherically curved outer envelope surface and a circumferential groove
provided in the inner envelope surface, and an inner race ring having an outer
envelope surface with a circumferential groove and an inner envelope surface
with a tapering saw-tooth profile extending in the axial direction of the inner
race ring, a thin-walled sleeve, which is slotted by means of an axially
extending slot and has a tapering saw-tooth profile on its outer envelope
surface, cooperating with the saw-tooth profile in the inner envelope surface of
the inner race ring for increasing and decreasing the grip of the thin-walled
sleeve against a shaft, when the inner race ring and the thin-walled sleeve are
displaced axially relative to each other, a flange member being connected to
the exterior of the thin-walled sleeve and provided with a tightening member
operable to cause the mutual displacement between sleeve and inner race
ring, the grooves in the outer and inner race rings being positioned in such a
manner relative to each other so as to form together a race track for a number

of balls positioned between the grooves.

Such a bearing unit is for instance disclosed in EP 0 967 404 A2, where the
flange is provided with a set screw inserted in a bore having its axis inclined
towards the axis of the inner race ring and having a front end engaging one

side face of the inner race ring.

PCT/SE2006/001454 refers to a two-row spherical roller bearing wherein the
inclined set screw is arranged to act against a loose thrust flange positioned
between the end of the set screw and the inner race ring of the bearing, said
loose thrust flange having a sloping side face facing the set screw, with such
an inclination that the free end of the set screw acts perpendicularly against

the surface of the loose thrust flange.
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In both these bearings the saw-tooth profiled inner envelope surface of the
inner race ring has been subjected to machining incorporating a finalizing
grinding operation. The resulting bearing units have proven themselves to be

efficient and reliable, although the manufacturing costs are rather high.

A purpose of the present invention is to propose a simplified rolling bearing
unit of the type initially described, and which without being inferior in efficiency
and reliability, can be produced at a substantially reduced cost, and this has
been achieved in that the ball bearing unit has the features defined in the

accompanying claim 1.

Another purpose of the invention is to propose a manufacturing method for
production of such a simplified ball bearing unit, and that method is defined in

the accompanying claim 433.

Hereinafter the invention will be further described with reference to the
accompanying drawings, schematically illustrating embodiments of the

simplified ball bearing unit according to the invention.

Fig. 1 is a schematic sectional view of a portion of an insert bearing unit

according to the invention, and

Fig. 2 is a cross section through a similar bearing unit in accordance with the

present invention.

In Fig. 1 is shown, in a schematic longitudinal section, a portioh of a bearing
unit according to the invention, and incorporating an outer race ring 1 having a
spherically curved outer envelope surface 2 and a circumferential groove 3
provided in the inner envelope surface, and an inner race ring 4 having an
outer envelope surface with a circumferential groove 5 and an inner envelope
surface with a tapering saw-tooth profile 6 extending in the axial direction of
the inner race ring, a thin-walled sleeve 7, which is slotted by means of an
axially extending slot 8 (see Fig. 2) and has a tapering saw-tooth profile 9 on

its outer envelope surface, cooperating with the saw-tooth profile 6 in the
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inner envelope surface of the inner race ring 4 for increasing and decreasing
the grip of the thin-walled sleeve against a shaft (not shown), when the inner
race ring and the thin-walled sleeve are displaced axially relative to each
other, a flange member 10 being connected to the exterior of the thin-walled
sleeve 7 and provided with a tightening member 11 operable to cause the
mutual displacement between sleeve 7 and inner race ring 4, the grooves 3, 5
in the outer and inner race rings 1, 4 being positioned in such a manner
relative to each other so as to form together a race track for a number of balls

12 positioned between the grooves.

In earlier embodiments of bearing units of this type the bore of the inner race
ring has been subjected to hard machining terminated with a grinding

operation.

As can be seen in Fig. 2 the thin-walled sleeve 7 has a longitudinal slot 8,
allowing the sleeve to be compressed when the sleeve 7 and the inner race
ring are displaced relative to each other. The sleeve 7 is at one end provided
with a radially outwardly projecting annular shoulder 13 adapted to engage in
a recess in the side of the flange member 10 facing away from the bearing
inner race ring 4, thereby forming a positive interconnection between sleeve 7
and flange member 10, thus that the longitudinal mutual displacement
between the sleeve 7 and the inner race ring 4 is achieved when the tightening
member 11 is tightened to introduce a force between sleeve and race ring. The
balls 12 are preferably guided and spaced apart by means of a cage 14. The
space between the outer race ring 1 and the inner race ring 4 at one or both
sides of the bearing are sealed off by means of sealing devices 15, which can
be either non-contacting and/or contacting seals. In the embodiment
illustrated in Fig. 2, the outer race ring 1 is provided with a through-channel
16 intended for supply of lubricant to the interior of the bearing. This through-
channel 16 is preferably provided with a not shown grease nipple.

According to the present invention, the inner race ring of the bearing is
designed, manufactured and treated in order to give a black ring, where the

multi-step profile is ready to use, whereby this part will not be subjected to
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any further grinding operation. The bore of the inner race ring of the bearing,
and the saw-tooth profile therein, is produced by soft turning, whereupon at
least the inner surface portion of the inner race ring is subjected to hardening,
which will allow to minimize the inner ring distortion, especially in the bore.
Such hardening can preferably be performed by induction hardening, although
it is also possible to subject the inner race ring 4 to a through hardening
operation. By this method a black ring is produced, due to the fact that the
ring is not ground anymore after the hardening operation, and it has been
established that the quality of the saw-tooth-shaped surface of the bore of the
inner race ring is sufficient for cooperation with the corresponding saw-tooth
profile in the outer envelope surface of the thin-walled sleeve 7, and without
need for the finalizing grinding operation which has earlier been applied to the

bore surface.

The use of a black inner race ring and a conventional sleeve is a different and
non-conventional matching of profiles, which will enable to obtain a unique
performing clamping on a shaft due to the combined stiffness and tolerance of

the inner race ring and the sleeve.

With such a modified manufacturing method, the manufacturing cost has been
reduced with between 25 and 30 %.

The invention is not limited to the bearing illustrated in the drawing, and
described in connection thereto, but variants and modifications are possible

within the scope of the claims attached hereto.
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CLAIMS

1. A bearing unit incorporating an outer race ring (1) having a circumferential
groove (3) provided in the inner envelope surface, and an inner race ring (4)
having an outer envelope surface with a circumferential groove (5) and an
inner envelope surface with a tapering saw-tooth profile (6) extending in the
axial direction of the inner race ring, a thin-walled sleeve (7), which is slotted
by means of an axially extending slot (8) and has a tapering saw-tooth profile
(9) on its outer envelope surface, cooperating with the saw-tooth profile (6) in
the inner envelope surface of the inner race ring (4) for increasing and
decreasing the grip of the thin-walled sleeve against a shaft, when the inner
race ring (4) and the thin-walled sleeve (7) are displaced axially relative to
each other, a flange member (10) being connected to the exterior of the thin-
walled sleeve (7) and provided with a tightening member (11) operable to
cause the mutual displacement between sleeve (7) and inner race ring (4), the
grooves (3, 5) in the outer and inner race rings (1, 4) being positioned in such
a manner relative to each other so as to form together a race track for a
number of rolling bodies (12) positioned between the grooves, wherein the
surface of the inner race ring (4) presenting the tapering saw-tooth profile (6)
is a surface which has been subjected to a turning operation followed by a

hardening operation.

2. A bearing unit as claimed in claim 1, wherein the outer race ring (1) has a

spherically curved outer envelope surface (2).

3. A bearing unit as claimed in claim 1 or 2, wherein the surface layer of the
inner race ring (4) facing the thin-walled sleeve (7) is a hardened surface

layer.

4. A method for manufacturing a bearing unit incorporating an outer race ring
(1), and an inner race ring (4) having an inner envelope surface with a
tapering saw-tooth profile (6) extending in the axial direction of the inner race
ring, a thin-walled sleeve (7), which is slotted by means of an axially

extending slot (8) and has a tapering saw-tooth profile (9) on its outer
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envelope surface, cooperating with the saw-tooth profile (6) in the inner
envelope surface of the inner race ring (4), a flange member (10) being
connected to the exterior of the thin-walled sleeve (7) and provided with a
tightening member (11) operable to cause mutual displacement between
sleeve (7) and inner race ring (4), wherein the surface of the inner race ring
(4) presenting the tapering saw-tooth profile (6) is subjected to a soft turning
operation, whereupon at least the surface layer facing the sleeve (7) is

subjected to a hardening operation.

5. A method as claimed in claim 4, wherein the surface layer of the inner race
ring (4) which has been soft turned is subjected to a induction hardening

operation.
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