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Description

Field

[0001] The present invention relates to a rotary electric
machine for driving a railway vehicle, a bearing attaching
and detaching jig, and a bearing replacement method.

Background

[0002] Generally, as a rotary electric machine for a rail-
way vehicle, a hermetic rotary electric machine is often
employed from the viewpoint of saving on maintenance.
The hermetic rotary electric machine is configured to
mainly include a cylindrically-shaped frame in which a
rotor is arranged on its inner peripheral side and housings
that are provided at opposite ends of the frame and ro-
tatably support a rotor shaft. A bearing is provided at a
center portion of the housing, and a cylindrical stator iron
core in which a stator coil is accommodated is mounted
on an inner peripheral portion of the frame. A uniform
gap is formed between an inner peripheral surface of the
stator iron core and an outer peripheral surface of the
rotor.
[0003] In the hermetic rotary electric machine config-
ured as described above, periodic maintenance needs
to be performed on the bearing although cleaning work
for the rotor and the like is unnecessary. At the time of
maintenance, it is a common procedure that the rotor is
first pulled out from the frame, and then the bearing is
removed.
[0004] As means for saving this work, a traction motor
shown in Patent Literature 1 mentioned below has a
mode in which a rotor is fixed by a plurality of bolts in-
serted from the bearing bracket side toward the rotor,
and thereafter a housing having a bearing fixed thereon
is detached.

Citation List

Patent Literature

[0005] Patent Literature 1: Japanese Patent Applica-
tion Laid-open No. 2008-99491 (FIG. 6)
[0006] DE 198 07 738 A1 discloses a rotary machine
including bearings held in place by releasable clips.
[0007] JP H06 57064 discloses a further example of a
rotary machine.

Summary

Technical Problem

[0008] However, according to the above conventional
technique, a rotor is supported by using a friction force
of a distal end of a bolt inserted from a bearing bracket.
Therefore, there is a problem that it is difficult to stably
fix the rotor by only using this friction force. In addition,

according to the above conventional technique, the bolt
is relatively long, and therefore there is a case where the
rotor fixed by the bolt becomes unstable due to deforma-
tion of the bolt. In this case, the axial center position of
the rotor is displaced from the axial center position of a
frame. Therefore, there is a problem that there is not only
a possibility that an inner peripheral surface of a stator
iron core and an outer peripheral surface of the rotor con-
tact with each other and are damaged, but there is also
a case where bearing attachment and detachment is dif-
ficult.
[0009] The present invention has been achieved to
solve the above problems, and an object of the present
invention is to provide a rotary electric machine and a
bearing attaching and detaching jig that can facilitate
bearing attachment and detachment work.

Solution to Problem

[0010] The present invention provides a bearing at-
taching and detaching jig according to independent claim
1. A rotary electric machine according to one aspect of
the present invention is provided in accordance with de-
pendent claim 8. Further embodiments of the invention
may be realised in accordance with the dependent
claims.

Advantageous Effects of Invention

[0011] The present invention includes a rotor including
an iron core holder that covers both ends of a lamination
core, a bracket portion that is arranged at both ends of
a frame and supports a rotor shaft, and a bearing portion
that rotatably supports the rotor shaft, and on the iron
core holder, a recessed portion into which an end portion
of a jig is fitted is circumferentially provided. Therefore,
bearing attachment and detachment work can be facili-
tated.

Brief Description of Drawings

[0012]

FIG. 1 is a vertical sectional view of a rotary electric
machine according to an embodiment of the present
invention.
FIG. 2 depicts the configuration of annular jigs.
FIG. 3 is a perspective view of a rotor, depicting a
driven-side iron core holder at the center thereof.
FIG. 4 is an explanatory diagram of the shape of
groove portions formed on a driven-side iron core
holder or a driving-side iron core holder, and the
shape of each end portion of rotor supporting units.
FIG. 5 is a perspective view of a state of the rotary
electric machine in which a cover and the like are
removed from a first bracket portion.
FIG. 6 is a perspective view of the rotary electric
machine, depicting a relationship between an annu-

1 2 



EP 2 626 979 B1

3

5

10

15

20

25

30

35

40

45

50

55

lar jig and the first bracket portion.
FIG. 7 is a perspective view of a state of the rotary
electric machine in which the annular jig is attached
to the first bracket portion.
FIG. 8 is a perspective view of a state of the rotary
electric machine in which a bearing stopper and the
like are removed from the first bracket portion.
FIG. 9 is a perspective view of a state of the rotary
electric machine in which the bearing stopper and
the like on a side of a third bracket portion are re-
moved.
FIG. 10 is a perspective view of a state of the rotary
electric motor in which attaching of the annular jig to
the third bracket portion is in progress.
FIG. 11 is a perspective view of a state of the rotary
electric machine in which the annular jig is attached
to the third bracket portion.
FIG. 12 is a vertical sectional view of a state of the
rotary electric machine in which annular jigs are at-
tached.

Description of Embodiments

[0013] Exemplary embodiments of a rotary electric ma-
chine, a bearing attaching and detaching jig, and a bear-
ing replacement method according to the present inven-
tion will be explained below in detail with reference to the
accompanying drawings. The present invention is not
limited to the embodiments. In the following explanations,
for simplicity, some constituent elements are mentioned
only by their reference signs.

Embodiment.

[0014] FIG. 1 is a vertical sectional view of a rotary
electric machine 100 according to an embodiment of the
present invention, and FIG. 2 depicts the configuration
of annular jigs 30. FIG. 3 is a perspective view of a rotor
20, depicting a driven-side iron core holder 21a at the
center thereof, and FIG. 4 is an explanatory diagram of
the shape of recessed portions 23a and 23b formed on
the driven-side iron core holder 21a or a driving-side iron
core holder 21b, and the shape of each end portion of
rotor supporting units (supporting units) 31a and 31b.
[0015] In the following explanations, the configuration
of the rotary electric machine 100 shown in FIG. 1 is
explained, and thereafter annular jigs 30a and 30b are
explained with reference to FIG. 2, and the configuration
of the rotor 20 is explained with reference to FIG. 3. To
clearly explain the configuration of the rotary electric ma-
chine 100, the side of a third bracket portion (rotor-shaft
supporting unit) 8 with respect to the rotor 20 and the
side of a first bracket portion (rotor-shaft supporting unit)
6 with respect to the rotor 20 are defined as "driving side"
and "driven side", respectively.
[0016] The rotary electric machine 100 shown in FIG.
1 is configured to include a cylindrically-shaped frame 15
in which the rotor 20 is arranged on its inner peripheral

side, and a first bracket portion 6 and a third bracket
portion 8 that are provided in such a manner as to face
to respective ends of the frame (cylindrical portion) 15.
[0017] Because a bearing 10a is provided in the first
bracket portion 6 and a bearing 10b is provided in the
third bracket portion 8, a rotor shaft 24 is rotatably sup-
ported by these bearings 10a and 10b.
[0018] A lamination core 25 constituted by laminating
electromagnetic steel plates is arranged at the center
portion of the rotor 20. At each end of the lamination core
25, the iron core holder 21a and the iron core holder 21b
are respectively arranged so as to interpose the lamina-
tion core 25 therebetween. For example, the iron core
holder 21a is shrink-fitted on the driven side of the lam-
ination core 25, while the iron core holder 21b is shrink-
fitted on the driving side of the lamination core 25.
[0019] A cylindrical stator iron core (stator) 41 in which
a stator coil 40 is accommodated is mounted on an inner
peripheral portion of the frame 15. A uniform gap is
formed between the inner peripheral surface of the stator
iron core 41 and the outer peripheral surface of the lam-
ination core 25.
[0020] With this configuration, a rotational force of the
rotor 20 is transmitted to a wheel via a coupling unit and
a gear (both not shown).
[0021] The configuration of the rotary electric machine
100 on its driven side is explained next. The first bracket
portion 6 is arranged on the driven side of the frame 15
and constitutes a part of a casing of the rotary electric
machine 100. A cartridge (a bearing portion) 5a is fitted
to a center part of the first bracket portion 6. The cartridge
5a accommodates therein the bearing 10a that rotatably
supports one end of the rotor shaft 24, and includes a
lubricating grease pocket for the bearing 10a. With this
configuration, the cartridge 5a and a bearing stopper 3d
constitute a labyrinth structure. Furthermore, the car-
tridge 5a is fixed by a bolt 18a screwed from the driven
side through a washer 11a into the first bracket portion
6. The cartridge 5a can be attached and detached in the
axial direction of the rotor shaft 24 with the rotor 20 in-
serted within the frame 15. The labyrinth structure is a
structure that constitutes a boundary between a rotary
portion and a stationary portion, which prevents leakage
of lubricating grease, and also prevents entry of external
objects from outside into the cartridges 5a and 5b, and
also to the inside of the rotary electric machine 100.
[0022] A bearing cap 4a holds lubricating grease and
constitutes a labyrinth structure with a bearing stopper
3a, thereby preventing lubricating grease from leaking
out of the rotary electric machine. The bearing stopper
3d positions the bearing 10a and constitutes a labyrinth
structure with the cartridge 5a, thereby preventing lubri-
cating grease from leaking to the rotor 20 side.
[0023] The bearing stopper 3a is attached to an end
of the rotor shaft 24. As described above, the bearing
cap 4a and the cartridge 5a include a lubricating grease
pocket. With this configuration, grease is supplied to the
bearing 10a. Furthermore, the bearing cap 4a and the
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bearing stopper 3a, and also the cartridge 5a and the
bearing stopper 3d constitute a labyrinth structure. Ac-
cordingly, grease leakage can be suppressed.
[0024] A fan 2 has a plurality of fins radially arranged
from its center. A flow passage of air flowing in from out-
side of the rotary electric machine 100 is formed in the
first bracket portion 6. With this configuration, when the
rotor shaft 24 rotates, the rotary electric machine 100 is
effectively cooled by air introduced into the inside of the
rotary electric machine 100.
[0025] The configuration of the rotary electric machine
100 on its driving side is explained next in detail. A second
bracket portion 7 is arranged on the driving side of the
frame 15 and constitutes a part of the casing of the rotary
electric machine 100. The third bracket portion 8 is ar-
ranged on the driving side of the second bracket portion
7. The third bracket portion 8 and the second bracket
portion 7 constitute a part of the casing of the rotary elec-
tric machine 100. The cartridge (the bearing portion) 5b
is fitted to a center part of the third bracket portion 8. The
cartridge 5b accommodates therein the bearing 10b that
rotatably supports the other end of the rotor shaft 24, and
includes a lubricating grease pocket for the bearing 10b.
With this configuration, the cartridge 5b and a bearing
stopper 3c constitute a labyrinth structure. The cartridge
5b is fixed by a bolt 18b screwed from the driving side
through a washer 11b into the third bracket portion 8.
The cartridge 5b can be detached and attached in the
axial direction of the rotor shaft 24 with the rotor 20 in-
serted within the frame 15.
[0026] A bearing stopper 3b is attached to an end of
the rotor shaft 24. A bearing cap 4b holds lubricating
grease and constitutes a labyrinth structure with the bear-
ing stopper 3b, thereby preventing lubricating grease
from leaking out of the rotary electric machine 100. The
bearing stopper 3c positions the bearing 10b and consti-
tutes a labyrinth structure with the cartridge 5b, thereby
preventing lubricating grease from leaking to the rotor 20
side. As described above, the bearing cap 4b and the
cartridge 5b include a lubricating grease pocket. With this
configuration, grease is supplied to the bearing 10b. Fur-
thermore, the bearing cap 4b and the bearing stopper
3b, and also the cartridge 5b and the bearing stopper 3c
constitute a labyrinth structure. Accordingly, grease leak-
age can be suppressed.
[0027] The configuration of the annular jigs 30a and
30b used for attaching and detaching the cartridges 5a
and 5b is explained next with reference to FIG. 2.
[0028] The annular jig 30a is attached to the first brack-
et portion 6 shown in FIG. 1. The annular jig 30b is at-
tached to the third bracket portion 8 shown in FIG. 1.
These annular jigs 30a and 30b are jigs that fix the rotor
20 without bringing the lamination core 25 into contact
with the stator iron core 41 when the cartridges 5a and
5b are detached and attached.
[0029] The annular jigs 30a and 30b are respectively
configured to mainly include annular plates 32a and 32b
and a plurality of rotor supporting units 31a and 31b that

are uprightly arranged on the annular plates 32a and 32b.
[0030] The cross section of the rotor supporting unit
31a along a circumferential direction of the annular plate
32a has an R-shape and extends along a circle consti-
tuted by the recessed portion 23a. Similarly, a cross sec-
tion of the rotor supporting unit 31b along a circumferen-
tial direction of the annular plate 32b has an R-shape and
extends along a circle constituted by the recessed portion
23b. As described above, when the cross section of each
of the rotor supporting units 31a and 31b has an R-shape,
not only attachment and detachment of the annular jigs
30a and 330b can be facilitated, but also the rigidity of
the rotor supporting units 31a and 31b relative to the
weight of the rotor 20 can be enhanced. The sectional
shape of end portions 34a and 34b is described later.
[0031] The inner diameter of the annular plate 32a is
formed with a size enough for detaching and attaching
the cartridge 5a when the annular jig 30a is attached to
the first bracket portion 6. The annular plate 32a includes
a plurality of bolt insertion holes 33a. The annular jig 30a
is fixed to the first bracket portion 6 by predetermined
bolts inserted from outside of the annular jig 30a. Simi-
larly, the inner diameter of the annular plate 32b is formed
with a size enough for detaching and attaching the car-
tridge 5b when the annular jig 30b is attached to the third
bracket portion 8. The annular plate 32b includes a plu-
rality of bolt insertion holes 33b, and the annular jig 30b
is fixed to the third bracket portion 8 by predetermined
bolts inserted from outside of the annular jig 30b.
[0032] The configuration of the rotor 20 according to
the present embodiment is explained next with reference
to FIG. 3. FIG. 3 is a perspective view of the rotor 20,
depicting the driven-side iron core holder 21a at the cent-
er thereof. The lamination core 25 has a structure in which
thin plates are laminated on the rotor shaft 24. The iron
core holder 21a and the iron core holder 21b are oppo-
sitely arranged at respective ends of the lamination core
25. Both the iron core holder 21a and the iron core holder
21b are formed to be of a disk shape that is made of iron
or SUS.
[0033] The recessed portion 23a having a tapered
shape that is tapered from outside toward the direction
of the rotor 20 or having a rectangular shape is circum-
ferentially provided on a surface of the iron core holder
21a. While the position of the recessed portion 23a is not
particularly limited, it is desirably close to an outer pe-
riphery of the rotor 20, in consideration of the position of
the end portion 34a of the rotor supporting unit 31a in-
serted from the first bracket portion 6. Similarly, the re-
cessed portion 23b having a tapered shape that is ta-
pered from outside toward the direction of the rotor 20 or
having a rectangular shape is circumferentially provided
on a surface of the iron core holder 21b. In addition, the
position of the recessed portion 23b is desirably close to
an outer periphery of the rotor 20, in consideration of the
position of the end portion 34b of the rotor supporting
unit 31b inserted from the third bracket portion 8.
[0034] The shape of the end portion 34a of the rotor
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supporting unit 31a and the end portion 34b of the rotor
supporting unit 31b, the fitting structure between the re-
cessed portion 23a formed on the iron core holder 21a
and the end portion 34a of the rotor supporting unit 31a,
and a fitting structure between the recessed portion 23b
formed on the iron core holder 21b and the end portion
34b of the rotor supporting unit 31b are explained next
with reference to FIG. 4.
[0035] FIG. 4 is an explanatory diagram of the shape
of a recessed portion formed on the driven-side iron core
holder 21a or the driving-side iron core holder 21b and
the shape of the end portions 34a and 34b of the rotor
supporting units 31a and 31b.
[0036] The cross section of the end portions 34a and
34b shown in FIG. 4(a) is a sectional portion extending
along the radial direction of the rotor 20, and is formed
into a tapered shape that is tapered from a base end of
the rotor supporting units 31a and 31b toward a distal
end thereof. Similarly, the cross section of the recessed
portions 23a and 23b is a sectional portion extending
along the radial direction of the rotor 20, and is formed
into a tapered shape. However, the taper angle of the
recessed portions 23a and 23b relative to the longitudinal
direction of the rotor supporting units 31a and 31b is
slightly smaller than the taper angle of the end portions
34a and 34b. As described above, when the taper angle
of the ends 34a and 34b is larger than the taper angle of
the recessed portions 23a and 23b, the rotor 20 can be
fixed without displacing the axial center position of the
rotor 20 from the axial center position of the frame 15.
[0037] FIG. 4(b) is a modification example of the cross-
sectional shape of the recessed portions 23a and 23b.
The cross section of the end portions 34a and 34b shown
in FIG. 4(b) is formed into a tapered shape similarly to
the end portions 34a and 34b shown in FIG. 4(a). On the
other hand, the cross section of the recessed portions
23a and 23b shown in FIG. 4(b) is a cross-sectional por-
tion extending along the radial direction of the rotor 20
as described above; however, it is formed into a rectan-
gular shape. In this manner, even when the cross section
of the end portions 34a and 34b is formed into a tapered
shape and the cross section of the recessed portions 23a
and 23b is formed into a rectangular shape, the rotor 20
can also be fixed without displacing the axial center po-
sition of the rotor 20 from the axial center position of the
frame 15.
[0038] FIG. 4(c) is a modification example of a cross-
sectional shape of the ends 34a and 34b. The cross sec-
tion of the recessed portions 23a and 23b shown in FIG.
4(c) is formed into a tapered shape similarly to the re-
cessed portions 23a and 23b shown in FIG. 4(a). On the
other hand, the cross section of the ends 34a and 34b
shown in FIG. 4(c) is a sectional portion extending along
a radial direction of the rotor 20, and is formed into a
rectangular shape. Furthermore, when the thickness of
the end portions 34a and 34b and the width of the bottom
surface of the recessed portions 23a and 23b are repre-
sented as "c" and "d", respectively, the thickness c of the

end portions 34a and 34b is formed wider than the width
d of the bottom surface of the recessed portions 23a and
23b. In this manner, even when the cross section of the
end portions 34a and 34b is formed into a rectangular
shape and the cross section of the recessed portions 23a
and 23b is formed into a tapered shape, the rotor 20 can
also be fixed without displacing the axial center position
of the rotor 20 from the axial center position of the frame
15. In addition, the number of processes for machining
the end portions 34a and 34b can be reduced.
[0039] The sectional shape of the end portions 34a and
34b and the recessed portions 23a and 23b shown in
FIG. 4 are just examples, and can also be configured as
follows.
[0040] First, a case in which a cross section of the re-
cessed portions 23a and 23b is formed into a tapered
shape is explained. (1) The cross section of the recessed
portions 23a and 23b along the radial direction of the
rotor 20 is assumed to be formed into a tapered shape
in which the end portions 34a and 34b of the annular jigs
30a and 30b can contact a side surface of the recessed
portions 23a and 23b before the ends 34a and 34b reach
the bottom surface of the recessed portions 23a and 23b.
At this time, the cross section of the ends 34a and 34b
along the radial direction of the rotor 20 when the end
portions 34a and 34b are fitted into the recessed portions
23a and 23b can be formed into a rectangular shape (1a)
or a tapered shape (1b). The shape formed by combining
(1) and (1a) corresponds to the shape in FIG. 4(c).
[0041] Next, a case in which a cross section of the end
portions 34a and 34b is formed into a tapered shape is
explained. (2) The cross section of the end portions 34a
and 34b along the radial direction of the rotor 20 when
the end portions 34a and 34b are fitted into the recessed
portions 23a and 23b is assumed to be formed into a
tapered shape in which a top of the recessed portions
23a and 23b can contact the end portions 34a and 34b
before the end portions 34a and 34b reach the bottom
surface of the recessed portions 23a and 23b. At this
time, the cross section of the recessed portions 23a and
23b along the radial direction of the rotor 20 can be
formed into a rectangular shape (2a) or a tapered shape
(2b). The shape formed by combining (2) and (2a) cor-
responds to the shape in FIG. 4(b). The shape formed
by combining (2) and (2b) corresponds to the shape in
FIG. 4(a).
[0042] A bearing replacement method using the annu-
lar jigs 30a and 30b is explained next.
[0043] First, an operation to remove the cartridge 5a
is explained with reference to FIGS. 5 to 8. FIG. 5 is a
perspective view of a state of the rotary electric machine
100 in which the fan 2 and the like are removed from the
first bracket portion 6, FIG. 6 is a perspective view of the
rotary electric machine 100 while depicting a relationship
between the annular jig 30a and the first bracket portion
6, FIG. 7 is a perspective view of a state of the rotary
electric machine 100 in which the annular jig 30a is at-
tached to the first bracket portion 6, and FIG. 8 is a per-
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spective view of a state of the rotary electric machine 100
in which the bearing stopper 3a and the like are removed
from the first bracket portion 6.
[0044] As shown in FIG. 5, at the time of maintenance
of the bearing 10a, the fan 2, bolts 17a, and a cover 13a
are removed in this order. The cover 13a closes insertion
holes 16a through which the rotor supporting unit 31a is
inserted, and is attached to the first bracket portion 6 by
the bolt 17a at the time when maintenance is not per-
formed. The maintenance means here replacing the
bearing 10a and changing grease.
[0045] The bearing stopper 3a, the bearing cap 4a, and
the cartridge 5a are attached to the rotary electric ma-
chine 100 after removing the fan 2, the bolts 17a, and
the cover 13a. That is, the bearing stopper 3a remains
attached to the rotor shaft 24, and the cartridge 5a is fixed
to the first bracket portion 6 by the bolts 18a (see FIG.
1). In FIG. 5, the bolts 18a are not shown for simplicity.
[0046] FIG. 6 depicts a state in which the rotor sup-
porting unit 31a is inserted into the insertion hole 16a.
Although four insertion holes 16a for the rotor supporting
units 31a are shown in FIG. 6, it is assumed that the
number of the insertion holes 16a corresponds to the
number of the rotor supporting units 31a.
[0047] Next, as shown in FIG. 7, while the annular jig
30a is attached to the first bracket portion 6, if a gap is
created between the end portions 34a (see FIG. 2) and
the recessed portions 23a (see FIG. 1), there is a possi-
bility that the axial center position of the rotor 20 is dis-
placed and the outer peripheral surface of the lamination
core 25 interferes with the inner peripheral surface of the
stator iron core 41. To prevent such interference, it is
desirable to screw the bolts 17a into the bolt insertion
holes 33a so as to fix the annular jig 30a to the first bracket
portion 6.
[0048] As shown in FIG. 7, the cartridge 5a which is
arranged on an inner-diameter side of the annular jig 30a
attached to the first bracket portion 6 is in condition that
can be detached and attached. At this time, the iron core
holder 21a is fixed by the annular jig 30a, and therefore,
even when the cartridge 5a is removed in this state, the
lamination core 25 does not contact the stator iron core
41. Therefore, as shown in FIG. 8, the cartridge 5a can
be removed after removing the bearing stopper 3a. It
suffices that after a new cartridge 5a in which the bearing
10a and grease are replaced is attached, the bolt 17a
and the annular jig 30a are removed and the cover 13a,
the bolt 17a, and the fan 2 are attached in this order. The
bearing cap 4a remains attached to the cartridge 5a and
is removed along with the cartridge 5a. Thereafter, the
bearing cap 4a is removed from the cartridge 5a, thereby
taking out the bearing 10a.
[0049] An operation to remove the cartridge 5b is ex-
plained next with reference to FIGS. 9 to 11. FIG. 9 is a
perspective view of a state of the rotary electric machine
100 in which the bearing stopper 3b and the like on the
side of the third bracket portion 8 are removed, FIG. 10
is a perspective view of a state of the rotary electric ma-

chine 100 in which attaching of the annular jig 30b to the
third bracket portion 8 is in progress, and FIG. 11 is a
perspective view of a state of the rotary electric machine
100 in which the annular jig 30b is attached to the third
bracket portion 8.
[0050] As shown in FIG. 9, at the time of maintenance
of the bearing 10b, the bearing stopper 3b, bolts 17b,
and a cover 13b are removed first. The cover 13b closes
insertion holes 16b through which the rotor supporting
units 31b are inserted, and is attached to the third bracket
portion 8 by the bolts 17b at the time when maintenance
is not performed.
[0051] The bearing cap 4b and the cartridge 5b are
attached to the rotary electric machine 100 after remov-
ing the bearing stopper 3b, the bolts 17b, and the cover
13b. That is, the bearing cap 4b remains attached to the
cartridge 5b by bolts (not shown), and the cartridge 5b
is fixed to the third bracket portion 8 by the bolts 18b (see
FIG. 1). In FIG. 9, the bolt 18b and the insertion holes
16b of a corresponding number are not shown for sim-
plicity. However, the number of the insertion holes 16b
corresponds to the number of the rotor supporting units
31b.
[0052] In FIGS. 10 and 11, the annular jig 30b is fixed
to the third bracket portion 8 by using the bolts 17b in-
serted through the bolt insertion holes 33b similarly to
the annular jig 30a. The annular jig 30b is attached to the
third bracket portion 8. However, if a space is created
between the end portions 34b (see FIG. 2) and the re-
cessed portions 23b (see FIG. 1), there is a possibility
that the axial center position of the rotor 20 is displaced
and the outer peripheral surface of the lamination core
25 interferes with the inner peripheral surface of the stator
iron core 41. To prevent such interference, it is desirable
to screw the bolts 17b into the bolt insertion holes 33b
so as to fix the annular jig 30b to the third bracket portion
8.
[0053] As shown in FIG. 11, the cartridge 5b which is
arranged an inner-diameter side of the annular jig 30b
attached to the third bracket portion 8 is in condition that
can be detached and attached. At this time, the iron core
holder 21b is fixed by the annular jig 30b, and therefore,
even when the cartridge 5b is removed in this state, the
lamination core 25 does not contact the stator iron core
41. Therefore, the cartridge 5b can be removed after re-
moving the bearing stopper 3b shown in FIG. 1. It suffices
that after a new cartridge 5b in which the bearing 10b
and grease are replaced is attached, the bolts 17b and
the annular jig 30b are removed and the bearing stopper
3b is attached. The bearing cap 4b remains attached to
the cartridge 5b and is removed along with the cartridge
5b. Thereafter, the bearing cap 4b is removed from the
cartridge 5b, thereby taking out the bearing 10b.
[0054] FIG. 12 is a vertical sectional view of a state of
the rotary electric machine 100 in which the annular jigs
30a and 30b are attached. Differences between FIG. 1
and FIG. 12 are described as follows. In the first bracket
portion 6, the annular plate 32a and the rotor supporting
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unit 31a are attached, and the end portion 34a of the
rotor supporting unit 31a is fitted into the recessed portion
23a formed on the iron core holder 21a. In the third brack-
et portion 8, the annular plate 32b and the rotor support-
ing unit 31b are attached, and the end portion 34b of the
rotor supporting unit 31b is fitted into the recessed portion
23b formed on the iron core holder 21b.
[0055] In the first bracket portion 6, insertion holes for
the bolts 17a shown in FIG. 1 and insertion holes for the
rotor supporting unit 31a shown in FIG. 12 are formed at
mutually different positions. Specifically, these insertion
holes are formed corresponding to the position of the
rotor supporting units 31a and 31b formed in the annular
jigs 30a and 30b shown in FIG. 2 and to the position of
the bolt insertion holes 33a and 33b.
[0056] The rotary electric machine 100 can have a
mode in which the respective jigs 30a, 30b, and 50 de-
scribed above can be attached only to the side of a car-
tridge (for example, the cartridge 5b) that is expected to
be replaced more frequently. In this case, the manufac-
turing cost of the rotor 20 can be reduced. Also with this
configuration, for example, the driven-side rotor shaft 24
is supported by the bearing 10a when the cartridge 5b is
removed. Therefore, workability of replacing the car-
tridge 5b does not deteriorate.
[0057] Four rotor supporting units 31a and 31b are up-
rightly arranged respectively on the annular plates 32a
and 32b shown in FIG. 2. However, the present invention
is not limited thereto, and it suffices that at least two rotor
supporting units 31a and 31b are uprightly arranged re-
spectively on the annular plates 32a and 32b. For exam-
ple, in a case in which there are two rotor supporting units
31a and 31b, when an area of each of the rotor supporting
units 31a and 31b is increased in a circumferential direc-
tion of the annular plates 32a and 32b, the rotor 20 can
also be fixed stably. In this case, it is assumed that the
number of the insertion holes 16a formed on the first
bracket portion 6 corresponds to the number of the rotor
supporting units 31a. The same applies to the third brack-
et portion 8.
[0058] The rotary electric machine 100 according to
the present embodiment is not limited to a hermetic ex-
ternally fan-cooled motor.
[0059] In addition, in the above explanations, the frame
15, the first bracket portion 6, and the third bracket portion
8 are configured separately from one another. However,
the present invention is not limited thereto. The rotary
electric machine, the bearing attaching and detaching
jig, and the bearing replacement method according to
the present embodiment are also applicable to a rotary
electric machine including a frame in which the frame
(the cylindrical portion) 15, the first bracket portion 6 (ro-
tor-shaft supporting unit), and the third bracket 8 (rotor-
shaft supporting unit), all shown in FIG. 1, are configured
integrally with one another.
[0060] As described above, the rotary electric machine
100 according to the present embodiment includes the
stator iron core 41 held within the cylindrical frame 15,

the rotor 20 including the lamination core 25 that is ar-
ranged within the stator iron core 41 and is constituted
by laminating electromagnetic steel plates and the iron
core holders (21) that cover both ends of the lamination
core 25, and the bearing portions (5a and 5b) that are
detachably attached to the frame 15 (including the first
to third bracket portions 6, 7, and 8) and rotatably support
the rotor shaft 24, wherein on the iron core holders (21),
the recessed portions (23a and 23b) are circumferentially
provided, into which the end portions (34a, 34b, and 53)
of the jigs (30a, 30b, and 50) inserted through the frame
15 are fitted to enable the bearing portions (5a and 5b)
to be detached and attached. Therefore, the rotor 20 can
be fixed in its radial direction (in the direction of radius of
the rotor 20). Generally, a gap between the outer periph-
eral surface of the rotor 20 and the inner peripheral sur-
face of the stator iron core 41 is approximately several
millimeters. Therefore, considerable care needs to be
taken in pulling out the rotor 20 from the frame 15 to
attach and detach the cartridges 5a and 5b so as not to
bring the outer peripheral surface of the rotor 20 into con-
tact with the inner peripheral surface of the stator iron
core 41. In the rotary electric machine 100 according to
the present embodiment, the rotor 20 can be fixed by the
annular jigs 30a and 30b or the bolt-shaped jig 50 with
almost no displacement of the axial center position of the
rotor 20 from the axial center position of the frame 15.
Therefore, not only conventional work to attach and de-
tach the rotor 20 is made unnecessary, but also the axial
center position of the rotor shaft 24 is hardly displaced
from the center position of the bearings 10a and 10b.
Accordingly, the cartridges 5a and 5b can be replaced
quickly.
[0061] In the rotary electric machine 100 according to
the present embodiment, it is not necessary to pull out
the rotor 20 from the frame 15. Therefore, a crane for
suspending the rotor 20 for a railway vehicle, which
weighs 100 kilograms or more, a special jig for detaching
the cartridges 5a and 5b, and the like are made unnec-
essary. Furthermore, in a case of a permanent-magnet-
excited synchronous machine, the rotor 20 generates a
strong magnetic force. Therefore, when the rotor 20 is
pulled out from the frame 15, there is not only a possibility
that a magnetic substance around the rotary electric ma-
chine 100 undergoing maintenance is attracted to the
rotor 20, but there is also a possibility of causing a repul-
sive force or an attractive force between the rotor 20 hav-
ing been pulled out and the frame 15. In the rotary electric
machine 100 according to the present embodiment, the
cartridges 5a and 5b can be replaced without causing
these risks.
[0062] The annular jigs 30a and 30b according to the
present embodiment, which are bearing attaching and
detaching jigs, are inserted through the bracket portions
(6 and 8) to enable the cartridges 5a and 5b to be de-
tached and attached. The end portions 34a and 34b fitted
into the recessed portions 23a and 23b provided circum-
ferentially on the iron core holders (21) are configured to
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be uprightly arranged on the annular plates 32a and 32b.
Therefore, the rotor 20 can be fixed without bringing the
lamination core 25 into contact with the stator iron core
41 when the cartridges 5a and 5b are detached and at-
tached.
[0063] The bolt-shaped jig 50 according to the present
embodiment, which is a bearing attaching and detaching
jig, is inserted into the bracket portions (6 and 8) to enable
the cartridges 5a and 5b to be detached and attached,
and has a bolt shape to be fitted into the recessed portions
23a and 23b provided circumferentially on the iron core
holders (21). Therefore, the rotor 20 can be fixed without
bringing the lamination core 25 into contact with the stator
iron core 41 when the cartridges 5a and 5b are detached
and attached, and the bolt-shaped jig 50 can also be
manufactured at a lower cost than the annular jigs 30a
and 30b.

Industrial Applicability

[0064] As described above, the present invention is
applicable to a rotary electric machine, and is particularly
useful as an invention that can facilitate bearing attach-
ment and detachment work.

Reference Signs List

[0065]

13a, 13b cover
2 fan
3a, 3b, 3c, 3d bearing stopper
4a, 4b bearing cap
5a cartridge (bearing portion)
5b cartridge (bearing portion)
6 first bracket portion (rotor-shaft supporting unit)
7 second bracket portion
8 third bracket portion (rotor-shaft supporting unit)
10a, 10b bearing
11a, 11b washer
15 frame (cylindrical portion)
16a, 16b insertion hole
17a, 17b, 18a, 18b bolt
20 rotor
21a, 21b iron core holder
23a, 23b recessed portion
24 rotor shaft
25 lamination core
30a, 30b annular jig
31a, 31b rotor supporting unit (supporting unit)
32a, 32b annular plate
33a, 33b bolt insertion hole
34a, 34b, 53 end
40 stator coil
41 stator iron core (stator)
50 bolt-shaped jig
51 bolt head
52 male thread portion

100 rotary electric machine

Claims

1. A bearing attaching and detaching jig (30a, 30b) that
attaches and detaches a bearing portion (5a, 5b) and
is suitable to be applied to a rotary electric machine
including a stator (41), a rotor (20) including a rotor
core (25) that is arranged within the stator (41) and
is constituted by laminating electromagnetic steel
plates and an iron core holder (21a, 21b) that covers
both ends of the rotor core (25), a frame (15) includ-
ing a cylindrical portion that encloses the stator (41)
and the rotor (20) and a rotor-shaft supporting unit
(6, 8) that extends in a direction of a rotor shaft (24)
and supports the rotor shaft (24), and the bearing
portion (5a, 5b) is detachably attached to the rotor-
shaft supporting unit (6, 8) and rotatably supports
the rotor shaft (24), wherein
the bearing attaching and detaching jig (30a, 30b) is
inserted through the rotor-shaft supporting unit (6,
8) and fits into a recessed portion (23a, 23b) provided
circumferentially on the iron core holder (21a, 21b)
to enable the bearing portion (5a, 5b) to be detached
and attached,
characterized in that
the bearing attaching and detaching jig (30a, 30b) is
provided with a supporting unit (31a, 31b) that fits
into the recessed portion (23a, 23b) and is vertically
arranged on an annular plate (32a, 32b).

2. The bearing attaching and detaching jig (30a, 30b)
according to claim 1, wherein a cross section of the
recessed portion (23a, 23b) along a radial direction
of the rotor (24) is formed into a tapered shape such
that an end portion of the supporting unit (31a, 31b)
can contact a side surface of the recessed portion
(23a, 23b) before an end portion (34a, 34b) reaches
a bottom surface of the recessed portion (23a, 23b).

3. The bearing attaching and detaching jig (30a, 30b)
according to claim 1, wherein a cross section of an
end portion (34a, 34b) of the supporting unit (31a,
31b) along a radial direction of the rotor (24) when
the end portion (34a, 34b) is fitted into the recessed
portion (23a, 23b) is formed into a tapered shape
such that an angular portion of the recessed portion
(23a, 23b) can contact the end portion (34a, 34b)
before the end portion (34a, 34b) reaches a bottom
surface of the recessed portion (23a, 23b).

4. The bearing attaching and detaching jig (30a, 30b)
according to claim 2, wherein a cross section of the
end portion (34a, 34b) along the radial direction
when the end portion (34a, 34b) is fitted into the re-
cessed portion (23a, 23b) is formed into a rectangu-
lar shape.
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5. The bearing attaching and detaching jig (30a, 30b)
according to claim 2, wherein a cross section of the
end portion (34a, 34b) along the radial direction
when the end portion (34a, 34b) is fitted into the re-
cessed portion (23a, 23b) is formed into a tapered
shape.

6. The bearing attaching and detaching jig (30a, 30b)
according to claim 3, wherein a cross section of the
recessed portion (23a, 23b) along the radial direction
is formed into a rectangular shape.

7. The bearing attaching and detaching jig (30a, 30b)
according to claim 3, wherein a cross section of the
recessed portion (23a, 23b) along the radial direction
is formed into a tapered shape.

8. A rotary electric machine comprising:

a stator (41);
a rotor (20) including a rotor core (25) that is
arranged within the stator (41) and is constituted
by laminating electromagnetic steel plates and
an iron core holder (21a, 21b) that covers both
ends of the rotor core (25);
a frame (15) including a cylindrical portion that
encloses the stator (41) and the rotor (20) and
a rotor-shaft supporting unit (6, 8) that extends
in the direction of a rotor shaft (24) of the rotor
(20) and supports the rotor shaft (24); and
a bearing portion (5a, 5b) that is detachably at-
tached to the rotor-shaft supporting unit (6, 8)
and rotatably supports the rotor shaft (24); and
the bearing attaching and detaching jig (30a,
30b) according to any of claims 1 to 7, wherein
on the iron core holder (21a, 21b), a recessed
portion (23a, 23b) is circumferentially provided,
into which an end portion (34a, 34b) of the bear-
ing attaching and detaching jig (30a, 30b) that
is inserted through the rotor-shaft supporting
unit (6, 8) such that the bearing portion (5a, 5b)
can be attached and detached is fitted.

Patentansprüche

1. Lagerbefestigungs- und Lagerlösevorrichtung (30a,
30b), die einen Lagerteilbereich (5a, 5b) befestigt
und löst und sich dazu eignet, auf eine drehende
elektrische Maschine angewendet zu werden, die ei-
nen Stator (41), einen Rotor (20), der einen Rotor-
kern (25) umfasst, der im Stator (41) angeordnet und
durch schichtweises Anordnen elektromagnetischer
Stahlplatten und eines Eisenkernhalters (21a, 21b)
gebildet ist, der beide Enden des Rotorkerns (25)
bedeckt, einen Rahmen (15), der einen zylindri-
schen Teilbereich umfasst, der den Stator (41) und
den Rotor (20) umschließt, und eine Rotorwellenhal-

terungseinheit (6, 8) umfasst, die sich in einer Rich-
tung einer Rotorwelle (24) erstreckt und die Rotor-
welle (24) haltert, und der Lagerteilbereich (5a, 5b)
lösbar an der Rotorwellenhalterungseinheit (6, 8) be-
festigt ist und die Rotorwelle (24) drehbeweglich hal-
tert, wobei
die Lagerbefestigungs- und Lagerlösevorrichtung
(30a, 30b) durch die Rotorwellenhalterungseinheit
(6, 8) eingesetzt und in einen ausgenommenen Ab-
schnitt (23a, 23b) eingepasst ist, der umfänglich am
Eisenkernhalter (21a, 21b) vorgesehen ist, um zu
ermöglichen, dass der Lagerteilbereich (5a, 5b) ge-
löst und befestigt werden kann,
dadurch gekennzeichnet, dass
die Lagerbefestigungs- und Lagerlösevorrichtung
(30a, 30b) mit einer Halterungseinheit (31a, 31b)
versehen ist, die sich in den ausgenommenen Ab-
schnitt (23a, 23b) einpasst und vertikal auf einer ring-
förmigen Platte (32a, 32b) angeordnet ist.

2. Lagerbefestigungs- und Lagerlösevorrichtung (30a,
30b) nach Anspruch 1, wobei ein Querschnitt des
ausgenommenen Abschnitts (23a, 23b) entlang ei-
ner radialen Richtung des Rotors (24) derart in einer
sich verjüngenden Form ausgebildet ist, dass ein
Endteilbereich der Halterungseinheit (31a, 31b) eine
Seitenfläche des ausgenommenen Abschnitts (23a,
23b) berühren kann, bevor ein Endteilbereich (34a,
34b) eine Grundfläche des ausgenommenen Ab-
schnitts (23a, 23b) erreicht.

3. Lagerbefestigungs- und Lagerlösevorrichtung (30a,
30b) nach Anspruch 1, wobei ein Querschnitt eines
Endabschnitts (34a, 34b) der Halterungseinheit
(31a, 31b) entlang einer radialen Richtung des Ro-
tors (24), wenn der Endteilbereich (34a, 34b) in dem
ausgenommenen Abschnitt (23a, 23b) eingepasst
ist, derart in einer sich verjüngenden Form ausge-
bildet ist, dass ein Winkelteilbereich des ausgenom-
menen Abschnitts (23a, 23b) den Endteilbereich
(34a, 34b) berühren kann, bevor der Endteilbereich
(34a, 34b) eine Grundfläche des ausgenommenen
Abschnitts (23a, 23b) erreicht.

4. Lagerbefestigungs- und Lagerlösevorrichtung (30a,
30b) nach Anspruch 2, wobei ein Querschnitt des
Endteilbereichs (34a, 34b) entlang der radialen
Richtung, wenn der Endteilbereich (34a, 34b) in den
ausgenommenen Abschnitt (23a, 23b) eingepasst
ist, in einer rechteckigen Form ausgebildet ist.

5. Lagerbefestigungs- und Lagerlösevorrichtung (30a,
30b) nach Anspruch 2, wobei ein Querschnitt des
Endteilbereichs (34a, 34b) entlang der radialen
Richtung, wenn der Endteilbereich (34a, 34b) in den
ausgenommenen Abschnitt (23a, 23b) eingepasst
ist, in einer konischen Form ausgebildet ist.
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6. Lagerbefestigungs- und Lagerlösevorrichtung (30a,
30b) nach Anspruch 3, wobei ein Querschnitt des
ausgenommenen Abschnitts (23a, 23b) entlang der
radialen Richtung in einer rechteckigen Form aus-
gebildet ist.

7. Lagerbefestigungs- und Lagerlösevorrichtung (30a,
30b) nach Anspruch 3, wobei ein Querschnitt des
ausgenommenen Abschnitts (23a, 23b) entlang der
radialen Richtung in einer konischen Form ausge-
bildet ist.

8. Drehende elektrische Maschine, Folgendes umfas-
send:

einen Stator (41);
einen Rotor (20), der einen Rotorkern (25) um-
fasst, der im Stator (41) angeordnet und durch
schichtweises Anordnen +elektromagnetischer
Stahlplatten und eines Eisenkernhalters (21a,
21b) gebildet ist, der beide Enden des Rotor-
kerns (25) bedeckt;
einen Rahmen (15), der einen zylindrischen
Teilbereich umfasst, der den Stator (41) und den
Rotor (20) umschließt, und eine Rotorwellenhal-
terungseinheit (6, 8), die sich in der Richtung
einer Rotorwelle (24) des Rotors (20) erstreckt
und die Rotorwelle (24) haltert; und
einen Lagerteilbereich (5a, 5b), der lösbar an
der Rotorwellenhalterungseinheit (6, 8) befes-
tigt ist und die Rotorwelle (24) drehbeweglich
haltert; und
die Lagerbefestigungs- und Lagerlösevorrich-
tung (30a, 30b) nach einem der Ansprüche 1 bis
7, wobei
am Eisenkernhalter (21a, 21b) ein ausgenom-
mener Abschnitt (23a, 23b) umfänglich vorge-
sehen ist, in den ein Endteilbereich (34a, 34b)
der Befestigungs- und Lösevorrichtung (30a,
30b) eingepasst ist, die durch die Rotorwellen-
halterungsvorrichtung (6, 8) so eingesetzt ist,
dass der Lagerteilbereich (5a, 5b) befestigt und
gelöst werden kann.

Revendications

1. Dispositif d’attachement et de détachement de palier
(30a, 30b) qui attache et détache une partie palier
(5a, 5b) et est apte à être appliqué à une machine
électrique rotative incluant un stator (41), un rotor
(20) incluant un noyau de rotor (25) qui est agencé
à l’intérieur du stator (41) et est constitué par strati-
fication de plaques d’acier électromagnétiques et
une fixation de noyau de fer (21a, 21b) qui recouvre
les deux extrémités du noyau de rotor (25), un cadre
(15) incluant une partie cylindrique qui renferme le
stator (41) et le rotor (20) et une unité de support

d’arbre de rotor (6, 8) qui s’étend dans une direction
d’un arbre de rotor (24) et supporte l’arbre de rotor
(24), et la partie palier (5a, 5b) est attachée de ma-
nière détachable à l’unité de support d’arbre de rotor
(6, 8) et supporte en rotation l’arbre de rotor (24),
sachant que
le dispositif d’attachement et de détachement de pa-
lier (30a, 30b) est inséré à travers l’unité de support
d’arbre de rotor (6, 8) et s’ajuste dans une partie en
retrait (23a, 23b) disposée circonférentiellement sur
la fixation de noyau de fer (21a, 21b) pour permettre
à la partie palier (5a, 5b) d’être détachée et attachée,
caractérisé en ce que
le dispositif d’attachement et de détachement de pa-
lier (30a, 30b) est pourvu d’une unité de support
(31a, 31b) qui s’ajuste dans la partie en retrait (23a,
23b) et est agencée verticalement sur une plaque
annulaire (32a, 32b).

2. Le dispositif d’attachement et de détachement de
palier (30a, 30b) selon la revendication 1, dans le-
quel une section transversale de la partie en retrait
(23a, 23b) le long d’une direction radiale du rotor
(24) est formée en forme conique de telle sorte
qu’une partie d’extrémité de l’unité de support (31a,
31b) puisse entrer en contact avec une surface la-
térale de la partie en retrait (23a, 23b) avant qu’une
partie d’extrémité (34a, 34b) atteigne une surface de
fond de la partie en retrait (23a, 23b).

3. Le dispositif d’attachement et de détachement de
palier (30a, 30b) selon la revendication 1, dans le-
quel une section transversale d’une partie d’extré-
mité (34a, 34b) de l’unité de support (31a, 31b) le
long d’une direction radiale du rotor (24) lorsque la
portion d’extrémité (34a, 34b) s’ajuste dans la partie
en retrait (23a, 23b) est formée en forme conique de
telle sorte qu’une partie angulaire de la partie en re-
trait (23a, 23b) puisse entrer en contact avec la partie
d’extrémité (34a, 34b) avant que la partie d’extrémité
(34a, 34b) atteigne une surface de fond de la partie
en retrait (23a, 23b).

4. Le dispositif d’attachement et de détachement de
palier (30a, 30b) selon la revendication 2, dans le-
quel une section transversale de la partie d’extrémité
(34a, 34b) le long de la direction radiale, lorsque la
portion d’extrémité (34a, 34b) s’ajuste dans la partie
en retrait (23a, 23b), est formée en forme rectangu-
laire.

5. Le dispositif d’attachement et de détachement de
palier (30a, 30b) selon la revendication 2, dans le-
quel une section transversale de la partie d’extrémité
(34a, 34b) le long de la direction radiale, lorsque la
portion d’extrémité (34a, 34b) s’ajuste dans la partie
en retrait (23a, 23b), est formée en forme conique.
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6. Le dispositif d’attachement et de détachement de
palier (30a, 30b) selon la revendication 3, dans le-
quel une section transversale de la partie en retrait
(23a, 23b) le long de la direction radiale est formée
en forme rectangulaire.

7. Le dispositif d’attachement et de détachement de
palier (30a, 30b) selon la revendication 3, dans le-
quel une section transversale de la partie en retrait
(23a, 23b) le long de la direction radiale est formée
en forme conique.

8. Machine électrique rotative comprenant :

un stator (41) :

un rotor (20) incluant un noyau de rotor (25)
qui est agencé à l’intérieur du stator (41) et
est constitué par stratification de plaques
d’acier électromagnétiques et une fixation
de noyau de fer (21a, 21b) qui recouvre les
deux extrémités du noyau de rotor (25) ;
un cadre (15) incluant une partie cylindrique
qui renferme le stator (41) et le rotor (20) et
une unité de support d’arbre de rotor (6, 8)
qui s’étend dans la direction d’un arbre de
rotor (24) du rotor (20) et supporte l’arbre
de rotor (24) ; et
une partie palier (5a, 5b) qui est attachée
de manière détachable à l’unité de support
d’arbre de rotor (6, 8) et supporte en rotation
l’arbre de rotor (24) ; et
le dispositif d’attachement et de détache-
ment de palier (30a, 30b) selon l’une quel-
conque des revendications 1 à 7, sachant
que
sur la fixation de noyau de fer (21a, 21b),
une partie en retrait (23a, 23b) est disposée
circonférentiellement, dans laquelle s’ajus-
te une partie d’extrémité (34a, 34b) du dis-
positif d’attachement et de détachement de
palier (30a, 30b) qui est inséré à travers
l’unité de support d’arbre de rotor (6, 8) de
telle sorte que la partie palier (5a, Sb) puisse
être attachée et détachée.
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