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(57) Abstract: The present invention relates to an electric motor (1) comprising a stator (2) that is fixed in an outer casing; a rotor (3)
that moves in the stator (2); a shaft (4) that is inserted through the center of the rotor (3) and that rotates together with the rotor (3);
two ball bearings (5) that enable the rotor (3) to be borne so as to move around its own axis and that are attached to the respective ends
of the shaft (4); two end-shields (6) that are mounted to the front and back of the stator (2); pin holes (9) that are formed in the shaft
(4), and pins (11) that enable the shaft (4) to be mounted to the rotor (3).
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AN ELECTRIC MOTOR ROTOR-SHAFT GROUP
The present invention relates to an electric motor comprising a stator, a
rotor and a shaft that enables the rotor to be supported by ball bearings.In
the state of the art, electric motors (1') used in industrial applications
comprise a stator (2') that is fixed in an outer casing and a rotor (3') that
moves in the stator (2'), and the shaft (4') that is grouped with the rotor (3')
is supported from the two ends thereof by ball bearings (5') at the center of
the end-shields (6') arranged at the front and back of the stator (2'). By
pressing the shaft (4') snap-fittingly into the shaft bore (8') at the center of
the rotor (3'), the rotor (3') - shaft (4') group is formed. In the production of
the rotor (3') - shaft (4') group, when the shaft (4') is snap-fitted into the
rotor (3') to form a group, deformations occur especially in the shaft (4') or
the rotor (3') due to high compression forces, increasing the amount of
scrap.
In the United States Patent Application No. US2015280501 (A1), a method
and an apparatus for mounting the rotor to the motor shaft in a compressor
motor are disclosed.
The aim of the present invention is the realization of an electric motor
wherein the motor shaft can be mounted to the rotor without the need for
high compression forces during the production.
During the production of the rotor-shaft group of the electric motor realized
in order to attain the aim of the present invention, two channels are bored
into the shaft in the direction of the rotation axis. Moreover, pin holes are
bored, extending outwards from each channel in the radial direction
towards the outer surface of the shaft and hence up to the inner surface of
the shaft bore in the rotor, and the pins are inserted into the pin holes. By
means of a nailing means that exerts force in the axial direction from both
ends of the shaft into the channels, the pins move outwards in the radial
direction so that the tips thereof protrude from the outer surface of the
shaft and enable the shaft to be grouped with the rotor by penetrating the
inner surface of the shaft bore.

In an embodiment of the present invention, the electric motor is a
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permanent magnet synchronous motor, and comprises a plurality of
magnet coupling holes wherein the magnets are inserted, extending axially
from the circular surface of the rotor into the latter. The pins penetrating
the inner surface of the shaft bore by means of the nailing means reach
the magnet coupling holes, thus creating a barrier in front of the magnets
and preventing the magnets from dislodging from the magnet coupling
holes.

The electric motor realized in order to attain the aim of the present
invention is illustrated in the attached figures, where:

Figure 1 — is the schematic view of an electric motor in the prior art.

Figure 2 — is the schematic view of the electric motor of the present
invention.

Figure 3 - is the schematic views of the rotor - shaft group with and without
the nailing means.

Figure 4 - is the schematic views of the rotor - shaft group having magnets
with and without

the nailing means.

Figure 5 - is the schematic view of the pin and the conical pin hole.

Figure 6 - is the schematic view of the rotor - shaft group before the pins
are nailed to the rotor.

Figure 7 - is the schematic view of the rotor - shaft group after the pins are
nailed to the rotor.

Figure 8 - is the cross-sectional view of the rotor - shaft group with the pins
nailed to the rotor.

The elements in the figures are numbered as follows:

1. Electric motor
2. Stator

3. Rotor

4. Shaft

5. Ball bearing
6. End-shield
7. Channel
8. Shaft bore
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[0019]

[0020]
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9. Pin hole

10. Nailing means
11. Pin

12. Magnet

13. Magnet coupling hole

The electric motor (1) comprises a stator (2) that is fixed in an outer
casing; a rotor (3) that moves in the stator (2); a shaft (4) that is inserted
through the center of the rotor (3) and that rotates together with the rotor
(3); two ball bearings (5) that enable the rotor (3) to be borne so as to
move around its own axis and that are attached to the respective ends of
the shaft (4), and two end-shields (6) that are mounted to the front and
back of the stator (2).

The electric motor (1) of the present invention comprises two channels (7)
that are bored into the shaft (4) at both ends in the direction of the rotation
axis; at least two pin holes (9) that extend outwards from the channel (7) in
the radial direction towards the outer surface of the shaft (4) and hence up
to the inner surface of the shaft bore (8) in the rotor (3), and at least two
pins (11) that are inserted into the pin holes (9), that move outwards in the
radial direction by means of a nailing means (10) on which a force is
exerted in the axial direction at both ends of the shaft (4) into the channels
(7) such that the ends of the pins (11) protrude from the outer surface of
the shaft (4) and penetrate the inner surface of the shaft bore (8), thus
enabling the shaft (4) to be mounted to the rotor (3).

In the production of the electric motor (1) of the present invention, the rotor
(3) - shaft (4) group is formed by means of the pins (11) that are inserted
into the shaft (4) and nailed to the shaft bore (8) in the rotor (3). During the
production, in the shaft (4), the axial channels (7) wherein the nailing
means (10) are inserted and the pin holes (9) that extend in the radial
direction from the channels (7) to the outer surface of the shaft (4) are
formed. The number of the pin holes (9) that are bored perpendicularly to
the axis of the shaft (4) and the angle therebetween vary based on the
desired mechanical strength and dimensions.

In an embodiment of the present invention, the electric motor (1)
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[0022]

[0023]
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comprises the conical pin holes (9) that get larger from the axis of the shaft
(4) towards the outer diameter thereof so as to prevent the pin (11) from
falling into the channel (7) before being nailed to the rotor (3), further
comprising the conical pins (11) that are inserted into the pin holes (9).

In another embodiment of the present invention, the outer side ends of the
pins (11) that are moved outwards in the radial direction by means of the
nailing means (10) and that penetrate the inner surface of the shaft bore
(8) in the rotor (3) are sharp, and the ends of the pins (11) that extend into
the channel (7) are cambered, preferably in a hemispherical form. The
cambered inner ends of the pins (11) that contact the nailing means (10)
enable the pins (11) to be moved in the radial direction by the nailing
means (10) that is moved in the axial direction.

When the pins (11) are inserted into the pin holes (9) before the shaft (4) is
nailed to the rotor (3), the cambered hemispherical inner ends of the pins
(11) extend into the channel (7). The sharp outer ends of the pins (11)
remain in the pin hole (9) - prior to the nailing process - and do not exceed
the level of the outer surface of the shaft (4). Thus, the pins (11) do not
prevent the shaft (4) from being inserted into the rotor (3). After the shaft
(4) is inserted into the shaft bore (8), a force is applied by means of the
nailing means (10) that is moved forward in the shaft (4) by being guided
by the channels (7) in the axial direction. The nailing means (10) pushes
the pins (11) out of the pin holes (9) in the radial direction perpendicular to
the axis of the shaft (4). The sharp ends of the pins (11) protrude from the
outer surface of the shaft (4) and penetrate the inner surface of the shaft
hole (8) so as to enable the pins (11) to be nailed to the rotor (3).

In another embodiment of the present invention, the electric motor (1) is a
permanent magnet (12) synchronous motor, comprising a plurality of
magnet coupling holes (13) that are arranged in the rotor (3) around the
shaft (4), that extend from the circular surface of the rotor (3) thereinto in
the axial direction and wherein the magnets (12) that provide the
synchronous operation are placed, and the pins (11) that penetrate the
inner surface of the shaft hole (8) by means of the nailing means (10)

reach the magnet coupling holes (13) so as to create a barrier in front of
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the magnets (12), and thus prevent the magnets (12) from dislodging from
the magnet coupling holes (13).

[0025] In an embodiment of the present invention, the electric motor (1)
comprises eight pin holes (9) in total, four on each end of the shaft (4), and
eight pins (11). In another embodiment of the present invention, the four
pins (11) are arranged symmetrically in the shaft (4) so that there is an
angle of 90° therebetween.

[0026] In the production of the electric motor (1) of the present invention, the
need for the pressing process in order to form the rotor (3) - shaft (4)
group is eliminated and the shaft (4) is mounted to the rotor (3) in an easy
and safe manner. The deformations that may occur in the shaft (4) and/or
the rotor (3) are prevented. In the permanent magnet (12) electric motor

(1), the pins (11) prevent the magnets (12) from dislodging.
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Claims

1.

An electric motor (1) comprising a stator (2) that is fixed in an outer casing; a
rotor (3) that moves in the stator (2); a shaft (4) that is inserted through the
center of the rotor (3) and that rotates together with the rotor (3); two ball
bearings (5) that enable the rotor (3) to be borne so as to move around its own
axis and that are attached to the respective ends of the shaft (4), and two
end-shields (6) that are mounted to the front and back of the stator (2),
characterized by

- two channels (7) that are bored into the shaft (4) at both ends in the direction
of the rotation axis,

- at least two pin holes (9) that extend outwards from the channel (7) in the
radial direction towards the outer surface of the shaft (4) and hence up to the
inner surface of the shaft bore (8) in the rotor (3), and

- at least two pins (11) that are inserted into the pin holes (9), that move
outwards in the radial direction by means of a nailing means (10) on which a
force is exerted in the axial direction at both ends of the shaft (4) into the
channels (7) such that the ends of the pins (11) protrude from the outer surface
of the shaft (4) and penetrate the inner surface of the shaft bore (8), thus
enabling the shaft (4) to be mounted to the rotor (3).

An electric motor (1) as in Claim 1, characterized by the conical pin holes (9)
that get larger from the axis of the shaft (4) towards the outer diameter thereof
and the conical pins (11) that are inserted into the pin holes (9).

An electric motor (1) as in Claim 1 or 2, characterized by the pins (11) with the
outer side ends thereof that penetrate the inner surface of the shaft (8) being
sharp and the inner side ends thereof being cambered.

An electric motor (1) as in Claim 1 or 2, comprising a plurality of magnet
coupling holes (13) wherein magnets (12) are inserted, characterized by the
pins (11) that penetrate the inner surface of the shaft bore (8) by means of the
nailing means (10) and reach the magnet coupling holes (13) so as to form a

barrier in front of the magnets (12).
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