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(54) ROTOR FOR DYNAMO-ELECTRIC MACHINE, AND ROTOR CORE SUPPORT STRUCTURE 
FOR DYNAMO-ELECTRIC MACHINE

(57) A rotor of a rotary electric machine includes a
rotor shaft, a rotor core fixedly supported on an outer
circumference of the rotor shaft. The rotor shaft is pro-
vided, in a cross section perpendicular to the rotation
axis, with a first outer edge portion projecting in a radial
direction of the rotor shaft, and a second outer edge por-
tion arranged in line with the first outer edge portion one
after the other in a circumferential direction of the rotor
shaft. The rotor core has a core insertion hole into which
the rotor shaft is inserted, and a shaft holding portion on
an inner circumference forming the core insertion hole,
the shaft holding potion being configured to hold the first
outer edge portion from the opposite sides in the circum-
ferential direction of the rotor shaft. The shaft holding
portion is in a non-contact state with the second outer
edge portion.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a rotor for a
rotating electrical machine that includes a rotor core fix-
edly supported to an outer periphery of a rotor shaft, and
a rotor core support structure for the rotating electrical
machine.

BACKGROUND ART

[0002] JP5025258B discloses a technique for a rotor
for a rotating electrical machine that includes a rotor core
fixedly supported to an outer periphery of a rotor shaft or
a rotor hub, the rotor core includes a plurality of perma-
nent magnets, and the rotor shaft or the rotor hub is a
separate body from the rotor core. The technique is as
follows. The rotor core includes a plurality of ribs at a
middle portion between a core inner peripheral portion
and a core outer peripheral portion, the core inner pe-
ripheral portion forms hub insertion holes, the core outer
peripheral portion forms permanent magnet support
holes, and the plurality of ribs divide punched holes in a
circumferential direction. The rib has a rib one-end por-
tion coupled to the core inner peripheral portion and a rib
other-end portion coupled to the core outer peripheral
portion, the rib one-end portion and the rib other-end por-
tion are formed to be mutually displaced in the circum-
ferential direction of the rotor core, and the rib includes
two curving portions between the rib one-end portion and
the rib other-end portion (paragraph 0016).

SUMMARY OF INVENTION

[0003] The technique disclosed in the above-de-
scribed document can reduce a stress concentration that
occurs on the core outer peripheral portion when the rotor
core is secured to the outer periphery of the rotor hub,
specifically, a stress concentration that occurs at corner
portions of the core outer peripheral portion where the
permanent magnet support holes are formed by circular
press-fitting or shrinkage fastening of the rotor core, thus
enhancing durability of the rotor core. However, since
the rotor core is secured to the rotor hub by the shrinkage
fastening and a rotor core holding force in transmitting a
torque between the rotor hub and the rotor core is gen-
erated by only this shrinkage fastening, the rotor hub
needs to have a large diameter for obtaining the required
holding force, and the entire rotor tends to be large-sized.
[0004] The object of the present invention is to provide
a rotor for a rotating electrical machine and a rotor core
support structure for the rotating electrical machine in
consideration of the problem described above.
[0005] According to an aspect of the present invention,
a rotor for a rotating electrical machine including a rotor
shaft and a rotor core fixedly supported to an outer pe-
riphery of the rotor shaft is provided. The rotor shaft in-

cludes a first outer circumference and a second outer
circumference on a cross section perpendicular to a ro-
tation axis, the first outer circumference projecting in a
radial direction of the rotor shaft, the second outer cir-
cumference being arranged in a circumferential direction
of the rotor shaft with respect to the first outer circumfer-
ence, and the second outer circumferences being dis-
posed alternately with the first outer circumference. The
rotor core includes a core insertion hole into which the
rotor shaft is inserted, and a shaft holding portion on an
inner peripheral portion on which the core insertion hole
is formed, the shaft holding portion configured to hold the
first outer circumference from both sides in the circum-
ferential direction of the rotor shaft. The shaft holding
portion is non-contact with the second outer circumfer-
ence.
[0006] According to another aspect of the present in-
vention, a rotor core support structure for a rotating elec-
trical machine is provided.

BRIEF DESCRIPTION OF DRAWINGS

[0007]

FIG. 1 is a perspective view illustrating an appear-
ance of a rotor for a rotating electrical machine ac-
cording to one embodiment of the present invention.
FIG. 2 is a cross-sectional view schematically illus-
trating an overall configuration of the rotor.
FIG. 3 is a partial cross-sectional view schematically
illustrating a configuration of a rotor shaft and its pe-
riphery of the rotor.
FIG. 4 is a partial cross-sectional view schematically
illustrating a configuration between different shaft
holding portions of the rotor.
FIG. 5 is a partial cross-sectional view schematically
illustrating a configuration between a pair of inwardly
projecting portions included as the shaft holding por-
tion in the rotor.
FIG. 6 is a partial cross-sectional view similar to FIG.
3 schematically illustrating a characteristic of a rotor
for a rotating electrical machine according to another
embodiment of the present invention.
FIG. 7 is a partial cross-sectional view similar to FIG.
5 schematically illustrating a characteristic of a rotor
for a rotating electrical machine according to yet an-
other embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0008] The following describes embodiments of the
present invention with reference to the drawings.
[0009] FIG. 1 illustrates an appearance of a rotor 1 for
a rotating electrical machine according to one embodi-
ment of the present invention in a state where the rotor
1 is viewed from obliquely upward.
[0010] The rotor 1 includes a rotor shaft 11, a rotor core
12, and a pair of end plates 13. The rotor shaft 11 forms
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a rotation axis of a rotating electrical machine or a motor
to which the rotor 1 is applied. The rotor core 12 is fixedly
supported to an outer periphery of the rotor shaft 11, and
formed of a plurality of electromagnetic steel plates,
which are mutually laminated, in this embodiment. The
number of layers of the electromagnetic steel plate con-
stituting the rotor core 12 is not limited to a plurality but
may be one. Furthermore, the electromagnetic steel plate
of each layer constituting the rotor core 12 does not need
to be a circular single body, and may be formed by com-
bining circumferentially divided arc-shaped parts in an
annular shape. The end plates 13 are formed of a non-
magnetic material, disposed on both sides of the rotor
core 12 in its axial direction, and fastened with a bolt-
and-nut 14 to sandwich the plurality of electromagnetic
steel plates constituting the rotor core 12.
[0011] In this embodiment, the rotor 1 includes a plu-
rality of permanent magnets, and is arranged inside a
stator (not illustrated) in a radial direction of the stator
that includes electromagnetic coils, thus constituting a
permanent magnet synchronous motor. The rotating
electrical machine or the motor to which the rotor 1 is
applied may be an electric motor operated only as a mo-
tor, or may be a motor-generator that doubles as a motor
and an electric generator. Then, its use includes, for ex-
ample, a driving source of an electric vehicle, a hybrid
vehicle, or the like. The motor torque is transmitted to
driving wheels of the vehicle, and the vehicle can be im-
pelled forward or rearward. In this embodiment, while the
rotor 1 constitutes the permanent magnet synchronous
motor, the motor to which the rotor 1 is applicable is not
limited to this, and may be a winding field type synchro-
nous motor or an induction motor. The arrangement of
the permanent magnets in the case of the permanent
magnet synchronous motor may be an embedded type,
or may be a surface type. That is, the rotor 1 can be
adapted to the rotating electrical machine of every con-
figuration where the rotor core 12 is fixedly supported to
the outer periphery of the rotor shaft 11.
[0012] FIG. 2 illustrates a configuration of a portion of
the rotor 1 where the rotor core 12 is included on a cross
section perpendicular to a rotation axis of the motor (here-
inafter simply referred to as a "rotation axis").
[0013] The rotor shaft 11 has a columnar shape or an
elongated shape as a whole, and is in a state of being
inserted into a shaft insertion hole H of the rotor core 12
concentrically with the rotor core 12. The rotor core 12
has an annular shape as a whole, and includes a plurality
of permanent magnet insertion holes 12h formed to be
arranged in a circumferential direction of the rotor core
12 on its outer peripheral portion. A plurality of permanent
magnets 121 included in the rotor core 12 are inserted
into the respective permanent magnet insertion holes
12h to be secured to the rotor core 12. By engaging a
shaft holding portion 122 provided to an inner peripheral
portion of the rotor core 12 with an outer edge portion
(first outer circumference 111) of the rotor shaft 11, the
rotor core 12 is fixedly supported to the outer periphery

of the rotor shaft 11.
[0014] In this embodiment, the two permanent mag-
nets 121 are disposed per pole, the rotor 1 constitutes
an 8-pole motor, and the rotor core 12 includes the 16
permanent magnets 121 in total. A pair of the permanent
magnets 121 constitutes one pole, and are arranged to
form a V shape expanding outward in a radial direction
of the rotor core 12. However, the total number of the
permanent magnets 121, the number per pole, and the
arrangement in the rotor core 12 are not limited to them,
and the number of poles can be four, or the number of
the permanent magnets 121 per pole can be one.
[0015] FIG. 3 is a partially enlarged view of FIG. 2, and
schematically illustrates a configuration of the rotor shaft
11 and its periphery of the rotor 1.
[0016] The rotor shaft 11 includes first outer circumfer-
ences 111 (first outer edge portions) and second outer
circumferences 112 (second outer edge portions) on its
outer peripheral portion on a cross section perpendicular
to the rotation axis. The first outer circumference 111
projects in a radial direction of the rotor shaft 11. The
second outer circumference 112 is arranged in a circum-
ferential direction of the rotor shaft 11 with respect to the
first outer circumference 111, and disposed alternately
with the first outer circumference 111. Here, the first outer
circumference 111 "projects" simply means to form a sur-
face with which the shaft holding portion 122 of the rotor
core 12 is engaged when the rotor core 12 is secured to
the outer periphery of the rotor shaft 11, and clearly ex-
tending radially outward compared with another portion
of the outer peripheral portion (for example, the second
outer circumference 112) is not necessary. In this mean-
ing, the first outer circumference 111 is not specifically
restricted on its height, and can have various forms such
as a bulge portion, a raised portion, a diameter-expanded
portion, a step portion, and a protrusion, in addition to
the projecting portion. Furthermore, the first outer circum-
ference 111 may include cutouts extending in the axial
direction of the rotor shaft 11 rather than the projecting
portion in the cross section perpendicular to the rotation
axis. This is because a surface defining the cutout can
become the "surface for engagement."
[0017] In this embodiment, the "first outer circumfer-
ences" 111 are disposed at axially symmetrical positions
with respect to the rotation axis one by one, two in total,
and the "second outer circumferences" 112 are disposed
between the two first outer circumferences 111 one by
one, also two in total, alternately with the first outer cir-
cumferences 111 in the circumferential direction. In this
embodiment, for convenience of manufacturing the rotor
core 12, specifically, considering rotary lamination of the
electromagnetic steel plate manufactured with variations
in dimension and magnetic property corresponding to
portions of a roll material, not only the first outer circum-
ference 111 but also the second outer circumference 112
has the form of the "projecting portion" similarly to the
first outer circumference 111. That is, in this embodiment,
while the rotor shaft 11 includes the projecting portions,
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four in total, having the same shape every 90 degrees,
the first outer circumference 111 and the second outer
circumference 112 are distinguished as the "projecting
portions" having different characteristics depending on
a relation of contact or non-contact with the shaft holding
portion 122 in the state where the rotor core 12 is fixed.
Furthermore, the first outer circumference 111 and the
second outer circumference 112 not only each include
one projecting portion, but also can apparently include a
plurality of projecting portions, in other words, can be
formed as a group of the plurality of projecting portions.
This is achieved by, for example, providing grooves or
cutouts on outer peripheries of the first outer circumfer-
ence 111 and the second outer circumference 112 in the
cross section of FIG. 3 axially viewing the rotor shaft 11.
The first outer circumference 111 and the second outer
circumference 112 are understood to each include a plu-
rality of projecting portions, project in the radial direction
of the rotor shaft 11 as a whole, and alternately arranged
in the circumferential direction.
[0018] The rotor core 12 has an annular shape as a
whole, and includes one or a pair of shaft holding portions
122 for each first outer circumference 111 of the rotor
shaft 11 on the inner peripheral portion where the shaft
insertion hole H is formed. The rotor core 12 is secured
to the outer periphery of the rotor shaft 11 by holding the
first outer circumference 111 from both sides in the cir-
cumferential direction of the rotor shaft 11 by the shaft
holding portion 122. In this embodiment, the shaft holding
portion 122 includes a pair of inwardly projecting portions
122a and a pair of inwardly projecting portions 122b in-
wardly extending in the radial direction of the rotor core
12 for respective first outer circumferences 111. The
shaft holding portion 122, that is, the pairs of inwardly
projecting portions 122a and 122b are engaged with the
first outer circumferences 111, and each of the shaft hold-
ing portions 122 is non-contact with the second outer
circumferences 112 of the rotor shaft 11 in the state
where the rotor core 12 is secured to the rotor shaft 11.
Here, the shaft holding portion 122 is "non-contact" with
the second outer circumferences 112 means that when
the shaft holding portion 122 is engaged with the first
outer circumferences 111 of the rotor shaft 11 and in-
wardly projecting portions 122a and 122b of the respec-
tive pairs are pushed by the first outer circumferences
111 in mutually separating directions, deformation of the
shaft holding portion 122 by the first outer circumferences
111 is not restricted by the second outer circumferences
112. This means that "non-contact" includes not only a
case where a visually confirmable clear gap g is present
between the shaft holding portion 122 and the second
outer circumference 112 as illustrated in FIG. 3, but also
a case where the shaft holding portion 122 is substantially
in the non-contact state where the shaft holding portion
122 contacts the second outer circumference 112 to the
extent without the restraint.
[0019] In this embodiment, since the two first outer cir-
cumferences 111 are disposed to the rotor shaft 11, two

pairs of (that is, four) inwardly projecting portions 122a
and 122b in total are disposed as the shaft holding portion
122 of the rotor core 12, one pair for each first outer cir-
cumference 111. However, the numbers of the first outer
circumferences 111 and the shaft holding portions 122
are not limited to this, the numbers can be appropriately
set considering the convenience of manufacturing the
rotor core 12 and the like. Furthermore, it is not necessary
to cause the number of the shaft holding portions 122 to
match or correspond to the number of the first outer cir-
cumferences 111, and the number of the shaft holding
portions 122 may be smaller than that of the first outer
circumferences 111. For example, a configuration where,
for the rotor shaft 11 illustrated in FIG. 3, the number of
the shaft holding portions 122 (the number of pairs of the
inwardly projecting portions 122a and 122b) is one, and
the shaft holding portion 122 is engaged with any one of
the outer circumferences among the four outer circum-
ferences (two first outer circumferences 111 and two sec-
ond outer circumferences 112) can be employed.
[0020] FIG. 4 is a partially enlarged view of FIG. 3, and
mainly illustrates the configuration of the rotor core 12
between the different shaft holding portions 122.
[0021] FIG. 5 is a partially enlarged view of FIG. 3, and
mainly illustrates the configuration of the rotor core 12
between the inwardly projecting portions 122a (122b) of
each pair.
[0022] As illustrated in FIG. 4, the rotor core 12 includes
a recess S1 on the inner peripheral portion between the
shaft holding portion 122 (the inwardly projecting portion
122a of one pair) engaged with one of the two first outer
circumferences 111 included in the rotor shaft 11 and the
shaft holding portion 122 (the inwardly projecting portion
122b of the other pair) engaged with the other. FIG. 4
illustrates the portion where the recess S1 is provided by
a dotted line. The recess S1 forms a gap between the
rotor shaft 1 1 and the rotor core 12. The recess S1 is
disposed between the different shaft holding portions
122.
[0023] Furthermore, as illustrated in FIG. 5, the rotor
core 12 includes recesses S2 on the inner peripheral
portion between the inwardly projecting portions (FIG. 5
illustrates the one pair of inwardly projecting portions
122a) of each pair for each shaft holding portion 122 en-
gaged with the first outer circumference 111 of the rotor
shaft 11. FIG. 5 illustrates the portion where the recess
S2 is provided by a dotted line. The recesses S2 form
gaps between the rotor shaft 11 and the rotor core 12.
The recesses S2 are disposed between the respective
pairs of inwardly projecting portions 122a and 122b in-
cluded as the shaft holding portion 122.
[0024] The recesses S1 and S2 of the rotor core 12
are provided to extend to an outside of a virtual circle C
in the radial direction of the rotor core 12 in the cross
section perpendicular to the rotation axis, and the virtual
circle C is a circle that connects contact points p of the
shaft holding portion 122 (the inwardly projecting portions
122a and 122b) to the first outer circumferences 111 and
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is concentric with the rotor shaft 11. In other words, dis-
tances between most depressed portions of the recesses
S1 and S2 and the center of the rotor shaft 11 is longer
than the radius of the virtual circle C.
[0025] Furthermore, a core positioning portion 123 in-
wardly extending in the radial direction is disposed be-
tween the different shaft holding portions 122 (FIG. 4) so
as to divide the gap formed by the recesse S1 in the
circumferential direction of the rotor core 12. A core po-
sitioning portion 123 inwardly extending in the radial di-
rection is disposed between the inwardly projecting por-
tions 122a and 122b of the respective pairs (FIG. 5) so
as to divide the gap formed by the recesse S2 in the
circumferential direction of the rotor core 12. The core
positioning portions 123 determine the position in the ra-
dial direction of the rotor core 12 with respect to the rotor
shaft 11.
[0026] In this embodiment, the core positioning por-
tions 123 are disposed every 45 degrees in the circum-
ferential direction, and the positioning of the rotor shaft
11 is performed by the totally four core positioning por-
tions 123. However, the number of the core positioning
portions 123 is not limited to this, and for example, the
positioning of the rotor shaft 11 may be performed by the
two core positioning portions 123 while the respective
core positioning portions 123 are disposed at axially sym-
metrical positions with respect to the center of the rotor
shaft 11.
[0027] The rotor 1 for the rotating electrical machine
according to the embodiment is configured as described
above, and the following describes the effects provided
by the embodiment.
[0028] First, with the shaft holding portion 122 formed
on the inner peripheral portion of the rotor core 12, the
first outer circumference 111 of the rotor shaft 11 is held
from both sides in the circumferential direction, thereby
achieving torque transmission between the rotor shaft 11
and the rotor core 12 by the rigidity of the shaft holding
portion 122. Accordingly, the rotor shaft 11 can be down-
sized in diameter compared with a case where the torque
transmission is achieved by only shrinkage fastening of
the rotor core, thus ensuring promotion of downsizing the
entire rotor 1.
[0029] Furthermore, the shaft holding portion 122 is
non-contact with the second outer circumference 112 of
the rotor shaft 11 in the state where the rotor core 12 is
secured to the outer periphery of the rotor shaft 11, thus
ensuring suppressing application of a stress in securing
the rotor core 12 to the rotor shaft 11 in the radial direction
of the rotor core 12 via the shaft holding portion 122.
Accordingly, the stress on the outer periphery of the rotor
core 12 during high rotation of the rotor 1 can be reduced.
For example, the stress applied to the permanent magnet
insertion hole 12h, especially the corner portion of the
outer periphery of the rotor core 12 forming flux barrier
can be reduced to enhance the durability of the rotor core
12.
[0030] Second, by forming the recesses S1 and S2 to

the rotor core 12 between the different shaft holding por-
tions 122 (FIG. 4) and between the inwardly projecting
portions 122a and 122b of the respective pairs (FIG. 5),
respectively, the deformation of the shaft holding portion
122 (the inwardly projecting portions 122a and 122b) in
securing the rotor core 12 to the rotor shaft 11 is encour-
aged in the circumferential direction of the rotor core 12,
thus ensuring suppressing application of the stress in the
radial direction with more certainty to further reduce the
stress on the outer periphery of the rotor core 12 during
the high rotation. Here, by providing the recesses S1 and
S2 to extend to the outside in the radial direction of the
virtual circle C connecting the contact points p of the in-
wardly projecting portions 122a and 122b to the first outer
circumferences 111 in the cross section perpendicular
to the rotation axis, the above-described effect is more
remarkably provided.
[0031] Third, the core positioning portion 123 is dis-
posed to the rotor core 12 separately from the shaft hold-
ing portion 122, thus reducing an influence of the defor-
mation of the shaft holding portion 122 on the positioning
of the rotor core 12 to ensure suppressing occurrence of
imbalance in rotation of the rotor 1.
[0032] The following describes other embodiments of
the present invention.
[0033] FIG. 6 is an enlarged cross-sectional view, sim-
ilar to FIG. 3, schematically illustrating a configuration of
a rotor 1a for a rotating electrical machine according to
another embodiment of the present invention.
[0034] Differences from the above-described embod-
iment (FIG. 3) will be mainly described. In the above-
described embodiment, in the cross section perpendic-
ular to the rotation axis, tangent lines (a pair of tangent
lines L1 and L2 are determined for each shaft holding
portion 122) on the rotor shaft 11 at the contact points p
of the inwardly projecting portions 122a and 122b of the
respective pairs to the first outer circumferences 111 are
mutually parallel. In contrast, in this embodiment, the
shape of the rotor shaft 11 is different from that in the
above-described embodiment, and similarly determined
pair of tangent lines L1 and L2 intersect with one another
and especially pass through the center of the rotor shaft
11. FIG. 6 illustrates the tangent lines L1 and L2 by dotted
lines. In this embodiment, since the rotor core 12 has the
configuration with rotational symmetry, the tangent lines
determined for the inwardly projecting portions 122a and
122b, which are diagonal with respect to the center of
the rotor shaft 11, match or overlap.
[0035] Thus, by forming the rotor shaft 11 in the shape
where the tangent lines L1 and L2 on the rotor shaft 11
at the contact points p of the inwardly projecting portions
122a and 122b of the respective pairs to the first outer
circumferences 111 intersect with one another, the de-
formation of the inwardly projecting portions 122a and
122b in securing the rotor core 12 to the rotor shaft 11
can be actively caused in the circumferential direction of
the rotor core 12. Accordingly, application of the stress
in securing in the radial direction of the rotor core 12 is
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suppressed, thus ensuring reduction of the stress on the
outer periphery of the rotor core 12 during the high rota-
tion.
[0036] Furthermore, since directions of the deforma-
tions of the inwardly projecting portions 122a and 122b
in securing the rotor core 12 (that is, directions perpen-
dicular to the tangent lines L1 and L2) are perpendicular
to directions of centrifugal forces generated on the in-
wardly projecting portions 122a and 122b (in this embod-
iment, directions of the tangent lines L1 and L2), engage-
ment allowance of the inwardly projecting portions 122a
and 122b with the first outer circumferences 111 can be
ensured even under the high rotation, thus ensuring sup-
pressing reduction of a holding force of the rotor core 12
on the rotor shaft 11.
[0037] FIG. 7 is an enlarged cross-sectional view, sim-
ilar to FIG. 5, schematically illustrating a configuration of
a rotor 1b for a rotating electrical machine according to
yet another embodiment of the present invention.
[0038] Differences from the above-described embod-
iment (FIG. 5) will be mainly described. Since the core
positioning portions 123 are disposed between the in-
wardly projecting portions 122a and 122b, the inner cir-
cumference surface of the rotor core 12 between the in-
wardly projecting portions 122a and 122b has a relatively
large curvature in the cross section perpendicular to the
rotation axis. In contrast, in this embodiment, the shape
of the rotor core 12, especially its inner peripheral surface
12f is different from that in the above-described embod-
iment. The inner peripheral surface 12f of the rotor core
12 has an arc shape projecting outward in the radial di-
rection of the rotor core 12 between the inwardly project-
ing portions of each pair (FIG. 7 illustrates the inwardly
projecting portions 122a of the one pair).
[0039] Furthermore, in this embodiment, the inner pe-
ripheral surface 12f of the rotor core 12 between the in-
wardly projecting portions 122a (122b) extends to exceed
a range R, which is defined in the circumferential direction
of the rotor core 12 by a pair of tangent lines at the contact
points p of the inwardly projecting portions 122a (122b)
to the first outer circumference 111, to both sides in the
circumferential direction in the cross section illustrated
in FIG. 7.
[0040] Thus, by forming the inner peripheral surface
12f of the rotor core 12 between the inwardly projecting
portions 122a (122b) in the arc shape, a length of the
inner peripheral surface 12f can be extended in the cir-
cumferential direction, thus ensuring dispersing a stress
(tensile stress) generated on bases of the inwardly pro-
jecting portions 122a and 122b in securing the rotor core
12.
[0041] Furthermore, by extending the inner peripheral
surface 12f of the rotor core 12 exceeding the range R,
the length of the inner peripheral surface 12f can be fur-
ther extended, thus ensuring more widely dispersing the
stress on the inwardly projecting portions 122a and 122b.
[0042] In the above description, for convenience of
manufacturing the rotor core 12 and the like, the config-

uration of the rotor shaft 11 and the rotor core 12, spe-
cifically, the arrangement of the first outer circumference
111, the second outer circumference 112, the shaft hold-
ing portion 122, and the core positioning portion 123 is
provided with the rotational symmetry or periodicity. That
is, in the manufacture of the rotor core 12, while the elec-
tromagnetic steel plate is rotated every appropriate
number of the electromagnetic steel plates in laminating
the electromagnetic steel plates (this is referred to as
"rotary lamination" in some cases) in consideration of
variation generated in dimension and magnetic property
corresponding to the portion of the roll material punching
the electromagnetic steel plate, providing the rotational
symmetry to the configuration of the rotor shaft 11 and
the like allows the use of a common electromagnetic steel
plate regardless of the direction in the lamination or a
rotation position. However, the configuration of the rotor
shaft 11 and the like is not limited to this, and the config-
uration without the rotational symmetry may be em-
ployed. For example, for the rotor shaft 11, the first outer
circumference 111 and the second outer circumference
112 are differed in range extending in the circumferential
direction, or for the rotor core 12, the inner peripheral
surface between the different shaft holding portions 122
(FIG. 4) and the inner peripheral surface between the
inwardly projecting portions 122a and 122b in the respec-
tive pairs (FIG. 5) are differed in shape of the cross sec-
tion.
[0043] Furthermore, in the configuration of the above
description, the rotor core 12 includes the shaft holding
portion 122, and the engaging portions (that is, the first
outer circumferences 111) of the outer periphery of the
rotor shaft 11 are held by the pairs of the inwardly pro-
jecting portions 122a and 122b included as the shaft hold-
ing portion 122. However, the relation between the hold-
ing portion and the engaging portion is not limited to this.
The relation between both sides can be interchanged to
dispose the holding portion on the rotor shaft 11 and dis-
pose the engaging portion on the rotor core 12.
[0044] Specifically, a core holding portion including at
least a pair of outwardly projecting portions is disposed
on the outer peripheral portion of the rotor shaft while an
engaging portion with which the core holding portion is
engaged is disposed on the inner peripheral portion of
the rotor core forming a shaft insertion hole. The outward-
ly projecting portions of each pair are disposed to be sep-
arated from one another in the circumferential direction
of the rotor shaft, and the engaging portion of the rotor
core inner periphery is engaged between the outwardly
projecting portions of each pair. Here, the outwardly pro-
jecting portions of each pair are non-contact with the rotor
core on the opposite side of the engaging portion in the
circumferential direction.
[0045] While the embodiments of the present invention
are described above, the above-described embodiments
describe merely a part of application examples of the
present invention and the gist does not limit the technical
scope of the present invention to the specific configura-
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tion of the embodiments. Various changes and modifica-
tions can be made on the embodiments described above
in the scope of the matters described in the claims.

Claims

1. A rotor for a rotating electrical machine, comprising:

a rotor shaft; and
a rotor core fixedly supported to an outer periph-
ery of the rotor shaft, wherein
the rotor shaft includes a first outer circumfer-
ence and a second outer circumference on a
cross section perpendicular to a rotation axis,
the first outer circumference projecting in a radial
direction of the rotor shaft, the second outer cir-
cumference being arranged in a circumferential
direction of the rotor shaft with respect to the
first outer circumference, and the second outer
circumferences being disposed alternately with
the first outer circumference,
the rotor core includes a core insertion hole into
which the rotor shaft is inserted, and a shaft hold-
ing portion on an inner peripheral portion on
which the core insertion hole is formed, the shaft
holding portion configured to hold the first outer
circumference from both sides in the circumfer-
ential direction of the rotor shaft, and
the shaft holding portion is non-contact with the
second outer circumference.

2. The rotor for the rotating electrical machine accord-
ing to claim 1, wherein
the rotor shaft includes a plurality of the first outer
circumferences, and
the shaft holding portion is formed as inwardly pro-
jecting portions of the inner peripheral portion of the
rotor core, and a recess of the rotor core is formed
between the shaft holding portions that hold the first
outer circumferences adjacent to one another in the
circumferential direction.

3. The rotor for the rotating electrical machine accord-
ing to claim 1 or 2, wherein
the shaft holding portion includes a pair of the in-
wardly projecting portions disposed on the inner pe-
ripheral portion of the rotor core, and a recess of the
rotor core is formed between the pair of inwardly pro-
jecting portions.

4. The rotor for the rotating electrical machine accord-
ing to claim 2 or 3, wherein
the recess extends to an outside of a virtual circle in
a radial direction of the rotor core in the cross section
perpendicular to the rotation axis, the virtual circle
being a circle connecting contact points of the in-
wardly projecting portions to the first outer circum-

ference, and the virtual circle being concentric with
the rotor shaft.

5. The rotor for the rotating electrical machine accord-
ing to any one of claims 2 to 4, wherein
the rotor core forms a gap with the rotor shaft by the
recess, the rotor core further includes a core posi-
tioning portion that extends to divide the gap in a
circumferential direction of the rotor core, the core
positioning portion configured to determine a posi-
tion of the rotor core with respect to the rotor shaft
in the radial direction.

6. The rotor for the rotating electrical machine accord-
ing to any one of claims 2 to 5, wherein
the rotor shaft has a shape where tangent lines on
the rotor shaft at the contact points of the inwardly
projecting portions to the first outer circumference
mutually intersect in the cross section perpendicular
to the rotation axis.

7. The rotor for the rotating electrical machine accord-
ing to claim 1, wherein
the shaft holding portion includes a pair of inwardly
projecting portions disposed on the inner peripheral
portion of the rotor core, and
an inner peripheral surface of the rotor core between
the pair of inwardly projecting portions has an arc
shape projecting outward in the radial direction of
the rotor core in the cross section perpendicular to
the rotation axis.

8. The rotor for the rotating electrical machine accord-
ing to claim 7, wherein
the inner peripheral surface of the rotor core extends
to exceed a range defined in the circumferential di-
rection by tangent lines at contact points of the pair
of inwardly projecting portions to the first outer cir-
cumference in the cross section perpendicular to the
rotation axis.

9. A rotor core support structure for a rotating electrical
machine, the rotor core support structure fixedly sup-
porting a rotor core to an outer periphery of a rotor
shaft, wherein
the rotor core has a shaft insertion hole into which
the rotor shaft is inserted, and a shaft holding portion
on an inner peripheral portion on which the shaft in-
sertion hole is formed, the shaft holding portion in-
cluding at least a pair of inwardly projecting portions,
the inwardly projecting portions of each pair being
disposed to be separated from one another in a cir-
cumferential direction,
the rotor shaft includes an engaging portion on an
outer peripheral portion of the rotor shaft, the engag-
ing portion being engaged between the inwardly pro-
jecting portions of each pair, and
the inwardly projecting portions of each pair are non-
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contact with the rotor shaft on an opposite side of
the engaging portion in the circumferential direction.

10. A rotor core support structure for a rotating electrical
machine, the rotor core support structure fixedly sup-
porting a rotor core to an outer periphery of a rotor
shaft, wherein
the rotor core has a shaft insertion hole into which
the rotor shaft is inserted,
the rotor shaft includes a core holding portion on an
outer peripheral portion of the rotor shaft, the core
holding portion includes at least a pair of outwardly
projecting portions, the outwardly projecting portions
of each pair being disposed to be separated from
one another in a circumferential direction,
the rotor core includes an engaging portion on an
inner peripheral portion on which the shaft insertion
hole is formed, the engaging portion being engaged
between the outwardly projecting portions of each
pair, and
the outwardly projecting portions of each pair are
non-contact with the rotor core on an opposite side
of the engaging portion in the circumferential direc-
tion.
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