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DESCRIPTION

TECHNICAL FIELD

[0001] The present disclosure relates to the technical field of motor equipment, and in
particular, to a tangential motor, a tangential motor rotor, and a rotor iron core thereof.

BACKGROUND

[0002] As the tangential permanent magnet synchronous motor has the effect of "flux
concentration”, compared with the radial permanent magnet synchronous motor, the tangential
permanent magnet synchronous motor can generate a higher air-gap magnetic flux density,
which makes the motor have such advantages as a small size, a light weight, a large torque, a
larger power density, high efficiency and good dynamic performance, etc.. More and more
tangential permanent magnet synchronous motors are applied in industrial fields such as servo
systems and electric traction, and in household electric appliances.

[0003] At present, the air gap magnetic flux density and the counter electromotive force of the
tangential permanent magnet synchronous motor contain various types of spatial harmonic
waves. The stator of the tangential permanent-magnet synchronous motor is provided with
slots, therefore the magnetic permeability of the magnetic circuit is uneven, and the air gap
magnetic flux density and the counter electromotive force of the tangential permanent magnet
synchronous motor contain various types of spatial harmonic waves, and the proportion of the
harmonic waves is large. The interaction of various harmonic waves generates low-order force
waves, which increases the vibration noise of the motor. The waveform has poor sine degree
and a high distortion rate, thus making the motor's vibration and noise larger. The permanent
magnets of the tangential permanent magnet motor are a parallel magnetic circuit structure,
therefore the permanent magnet is prone to be caused a lower operating point and prone to
be demagnetized under severe working conditions, which limits the application and
popularization of the motor. In addition, the rotor iron core includes rotor punched segments,
and the flux isolating holes in them are likely to cause a low mechanical strength.

[0004] Therefore, how to improve the mechanical strength and reduce the vibration noise of
the motor is a problem to be solved urgently by those skilled in the art.

[0005] Documents WO2015/185847, CN106451849 and EP2372873 disclose rotor iron cores
according to the preamble of the independent claim 1.

SUMMARY



DK/EP 3667869 T3

[0006] In view of this, the present disclosure provides a rotor iron core according to claim 1 to
improve the mechanical strength and reduce the vibration noise of the motor. The present
disclosure also provides a tangential motor rotor having the rotor iron core, and a tangential
motor.

[0007] To achieve the above purpose, the present disclosure provides the following technical
solutions: a rotor iron core, including a rotor body and permanent magnet slots disposed on
the rotor body; a fixing hole for fixing a rotor punched segment and a flux isolating hole are
disposed on a rotor magnetic pole between two adjacent permanent magnet slots; the flux
isolating hole is disposed outside the fixing hole in a radial direction of the rotor body; and a
width of the flux isolating hole smoothly increases in a direction from an outer side of the rotor
body toward a center thereof.

[0008] Preferably, in the above rotor iron core, the fixing hole and the flux isolating hole are
both disposed on a center line of a magnetic pole of each of the permanent magnet slots.

[0009] According to the invention, in the above rotor iron core, an outside wall of the flux
isolating hole is a curved surface concentrical with the rotor body, and the outside wall of the
flux isolating hole is adjacent to the outer side of the rotor body; and preferably, a first flux
barrier is formed between the outside wall of the flux isolating hole and an outer wall of the
rotor body; a width of the first flux barrier is C; the rotor iron core engages with a stator through
an air gap, and a length of the air gap is D;

2.4=2C/Dz0.4.

[0010] Preferably, in the above rotor iron core, 1.52C/D=0.7.

[0011] Preferably, in the above rotor iron core, the flux isolating hole is an axisymmetric
structure, and an extension of a symmetry axis passes through a center of the rotor body.

[0012] According to the invention, in the above rotor iron core, an angle formed by two lines
respectively connecting the center of the rotor body (1) and occupied by an outside wall of the
flux isolating hole is A, and an angle formed by two lines respectively connecting the center of
the rotor body (1) and occupied by a single magnetic pole of the rotor iron core is B;
0.152A/B=0.02.

[0013] Preferably, in the above rotor iron core, an angle formed by two lines respectively
connecting a center of the rotor body and each of two end points G of an inside wall of the flux
isolating hole is E;

60°=E=40°.

[0014] Preferably, in the above rotor iron core, a length of the flux isolating hole in the radial
direction of the rotor body is F, and a radius of the rotor body is R;
0.4=F/R=0.1.
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[0015] Preferably, in the above rotor iron core, a minimum distance of an entity portion
between the flux isolating hole and the fixing hole is greater than 1.5 mm;

and/or, a minimum distance of an entity portion between the flux isolating hole and each of the
permanent magnet slots is greater than 1.5 mm.

[0016] Preferably, in the above rotor iron core, an inside wall of the flux isolating hole is
provided with a protrusion protruding toward an outer side of the rotor body, and the inside wall
of the flux isolating hole is adjacent to a center of the rotor body.

[0017] Preferably, in the above rotor iron core, a vertex of the protrusion and a center line of
the flux isolating hole intersect at an intersection M, and a distance from the intersection M to
an outside wall of the flux isolating hole is H, and in the radial direction of the rotor body, a
length of the flux isolating hole is F;

0.5=H/F=0.3.

[0018] Preferably, in the above rotor iron core, an inside wall of the flux isolating hole is
provided with a concave groove, and the inside wall of the flux isolating hole is adjacent to a
center of the rotor body, and the concave groove faces away from the outer side the rotor
body.

[0019] Preferably, in the above rotor iron core, the concave groove is a sharp-pointed groove
or a curved groove,;

a vertex of the concave groove and a center line of the flux isolating hole intersect at an
intersection M; a distance from the intersection M to an outside wall of the flux isolating hole is
H, and the outside wall of the flux isolating hole is away from the center of the rotor body is H;
and in the radial direction of the rotor body, a length of the flux isolating hole without the
concave groove is F;

1.4=H/F>1.

[0020] Preferably, in the above rotor iron core, an inside wall of the flux isolating hole is a
plane, and the inside wall of the flux isolating hole is adjacent to the center of the rotor body.

[0021] Preferably, in the above rotor iron core, each of the permanent magnet slots has an
opening facing toward the outside of the rotor body, and a width of the opening is greater than
half of a width of each of the permanent magnet slots.

[0022] Preferably, in the above rotor iron core, a maximum width of the flux isolating hole is
more than twice a minimum width thereof;

and/or, a maximum width of the flux isolating hole is more than 1.5 times a diameter of the
fixing hole.
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[0023] The present disclosure further provides a tangential motor rotor, including a rotor iron
core and tangentially magnetized permanent magnets disposed in permanent magnet slots,
the rotor iron core is any one of the rotor iron cores.

[0024] Preferably, in the above tangential motor rotor, a first width of the tangentially
magnetized permanent magnet is larger than a second width thereof, and the first width is
adjacent to an outer side of the rotor iron core, and the second width is adjacent to a center of
the rotor iron core.

[0025] The present disclosure further provides a tangential motor, including a tangential motor
rotor and a stator, the tangential motor rotor is any one of the tangential motor rotors.

[0026] Preferably, in the above tangential motor, the stator has stator slots and slot openings
facing an air gap between the tangential motor rotor and the stator; a width of each of the slot
openings is K; an angle formed by two lines respectively connecting the center of the rotor
body (1) and occupied by an outside wall of the flux isolating hole of the rotor iron core of the
tangential motor rotor is A; 1.22A/K=0.8.

[0027] As can be seen from above solutions, in the rotor iron core provided in the present
disclosure, the fixing hole and the flux isolating hole are disposed on the rotor magnetic pole;
the flux isolating hole is disposed outside the fixing hole in the radial direction of the rotor body.
Through providing the fixing hole and providing a fixing member in the fixing hole, the
mechanical strength of the rotor is effectively improved. Moreover, the width of the flux isolating
hole smoothly increases in the direction from the outer side of the rotor body toward a center
thereof, thereby effectively improving the magnetic flux direction of the rotor magnetic pole,
increasing the air-gap magnetic flux density and the sine degree of the counter electromotive
force, reducing the proportion of harmonic waves and the harmonic wave loss, reducing the
vibration noise of the motor, and increasing the efficiency of the motor.

[0028] The present disclosure further provides the tangential motor rotor having the rotor iron
core above, and the tangential motor. Since the above rotor iron core has the above technical
effects, the tangential motor rotor having the above rotor iron core and the tangential motor
should also have the same technical effects, which will not be described repeatedly herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] In order to make the content of the present disclosure easier to be understood clearly,
the present disclosure will be further described in detail based on the specific embodiments
with reference to the drawings of the present disclosure, wherein

FIG. 1 is a schematic structural diagram of a tangential motor according to an embodiment of
the present disclosure;
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FIG. 2 is a schematic structural diagram of a first structure of the tangential motor rotor
according to an embodiment of the present disclosure;

FIG. 3 is a schematic structural diagram of a second structure of the tangential motor rotor
according to an embodiment of the present disclosure;

FIG. 4 is a schematic structural diagram of a third structure of the tangential motor rotor
according to an embodiment of the present disclosure;

FIG. 5 is a schematic structural diagram of a fourth structure of the tangential motor rotor
according to an embodiment of the present disclosure;

FIG. 6 is a schematic structural diagram of a stator according to an embodiment of the present
disclosure;

FIG. 7 is a schematic diagram illustrating a relationship between a proportion of harmonic
waves in a counter electromotive force of the tangential motor and C/D according to an
embodiment of the present disclosure;

FIG. 8 is a diagram illustrating relationships between the proportion of harmonic waves in the
counter electromotive force and no-load flux linkage of the tangential motor and E according to
an embodiment of the present disclosure;

FIG. 9 is a diagram illustrating a relationship between a torque pulse coefficient of the
tangential motor and A/K according to an embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0030] The present disclosure discloses a rotor iron core, so as to improve mechanical
strength and reduce vibration noise of a motor. The present disclosure also provides a
tangential motor rotor having the rotor iron core, and provides a tangential motor

[0031] The technical solutions in the embodiments of the present disclosure will be clearly and
completely described below with reference to the drawings of the embodiments of the present
disclosure. Obviously, the described embodiments are only a part of the embodiments of the
present disclosure, but not all of the embodiments. Based on the embodiments of the present
disclosure, other embodiments obtained by a person of the ordinary skill in the art without
creative efforts all fall within the protection scope of the present disclosure.

[0032] Referring to FIG. 1 and FIG. 2, an embodiment of the present disclosure provides a
rotor iron core. The rotor iron core includes a rotor body 1 and permanent magnet slots 2
disposed on the rotor body 1; a fixing hole 11 for fixing a rotor punched segment and a flux
isolating hole 12 are disposed on a rotor magnetic pole between two adjacent permanent
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magnet slots 2; the flux isolating hole 12 is disposed outside the fixing hole 11 in a radial
direction of the rotor body 1, and a width of the flux isolating hole 12 smoothly increases in a
direction from an outer side of the rotor body 1 toward a center thereof.

[0033] In the rotor iron core provided in the embodiment of the present disclosure, the fixing
hole 11 and the flux isolating hole 12 are disposed on the rotor magnetic pole; the flux isolating
hole 12 is disposed outside the fixing hole 11 in the radial direction of the rotor body 1.
Through providing the fixing hole 11 and providing a fixing member in the fixing hole 11, the
mechanical strength of the rotor is effectively improved. Moreover, the width of the flux isolating
hole 12 smoothly increases in the direction from the outer side of the rotor body 1 toward a
center thereof, thereby effectively improving the magnetic flux direction of the rotor magnetic
pole, increasing the air-gap magnetic flux density and the sine degree of the counter
electromotive force, reducing the proportion of harmonic waves and the harmonic wave loss,
reducing the vibration noise of the motor, and increasing the efficiency of the motor.

[0034] It can be understood that the width of an entity portion of the magnetic pole between
two flux isolating holes 12 is the distance between two sides of the entity portion of the
magnetic pole in a direction perpendicular to a radial direction of the rotor body 1. The width of
the flux isolating hole 12 is the distance between the walls at both ends of the flux isolating hole
12 in a direction perpendicular to a radial direction of the rotor body 1. Where, the fixing
member is provided in the fixing hole 11. If the fixing hole 11 is a rivet hole, the fixing member
is a rivet; if the fixing hole 11 is a screw hole, a structure reinforcing rod is configured to be
inserted into the screw hole to connect the rotor punched segments. The fixing holes 11 can
also be configured to be other types of holes, such as threaded holes, prismatic holes or oval
holes, etc..

[0035] Preferably, the fixing hole 11 and the flux isolating hole 12 are both disposed on a
center line of the magnetic pole of each of the permanent magnet slots 2. Through the above
arrangement, the magnetic circuit structure of the motor is more symmetrical.

[0036] Preferably, an outside wall of the flux isolating hole 12 is a curved surface concentrical
with the rotor body 1, and the outside wall of the flux isolating hole is adjacent to the outer side
of the rotor body 1, thus the outside wall of the flux isolating hole and the outer wall of the rotor
iron core are parallel to each other. A first flux barrier is formed between the outside wall of the
flux isolating hole 12 and the outer wall of the rotor body 1. Awidth of the first flux barrier is C.
The rotor iron core engages with the stator through an air gap, and a length of the air gap is D.

[0037] Through simulation research, it is found that a ratio of the width C of the first flux barrier
to the length D of the air gap has a great influence on the proportion of harmonic waves in the
counter electromotive force. As shown in FIG. 7, when the ratio C/D of the width C of the first
flux barrier to the length D of the air gap is greater than or equal to 0.4, a small part of
magnetic flux is prevented from passing through the first flux barrier, thereby improving a
magnetic field distribution in the air gap, reducing the proportion of harmonic waves in the air-
gap magnetic flux density, reducing the proportion of harmonic waves in the counter
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electromotive force, and reducing vibration noise. However, when the ratio C/D is greater than
2.4, the width of the first flux barrier is too large, thus too much magnetic flux is transmitted
along the first flux barrier, and the wave form of the air-gap magnetic flux density is distorted.
The proportion of harmonic waves is increased, and the vibration noise of the motor is
increased. Therefore, 2.4=C/Dz0.4. The outside wall of the flux isolating hole 12 is adjacent to
the outer wall of the rotor body 1, and the inside wall of the flux isolating hole 12 is adjacent to
the center of the rotor body 1. Preferably, 1.5 = C/D = 0.7. When 1.5=C/D=0.7, the air-gap
magnetic field distribution is optimal; a sine degree of the air-gap magnetic flux density is
optimal; the proportion of harmonic waves in the air-gap magnetic flux density is the lowest; the
proportion of harmonic waves in the counter electromotive force is the lowest; and the vibration
noise of the motor is the lowest. Moreover, the harmonic wave loss is the smallest, and the
efficiency of the motor is the highest. As shown in FIG. 7, under these conditions, the
proportion of harmonic waves of the motor provided in this embodiment is less than 4%.

[0038] Further, the flux isolating hole 12 is an axisymmetric structure, and an extension of the
symmetry axis passes through the center of the rotor body 1. In this embodiment, the flux
isolating hole 12 is located at the center line of the magnetic pole.

[0039] According to the invention, an angle formed by two lines respectively connecting the
center of the rotor body (1) and occupied by the outside wall of the flux isolating hole 12 is A,
and the angle occupied by a single magnetic pole of the rotor iron core is B. After research, it is
found that when the angle

[0040] A of the flux isolating hole 12 is greater than 0.02 times the angle B (magnetic pole
width) occupied by the single magnetic pole, the effect of the flux isolating hole 12 reducing the
proportion of harmonic waves in the air-gap magnetic flux density is obvious. However, greater
A/B is not always better. VWhen A/B is greater than 0.15, the width of the flux isolating hole 12 is
too large, and the magnetic flux at the center line of the rotor magnetic pole is too small, and
the magnetic flux at both sides of the rotor magnetic pole is excessively concentrated. As a
result, the air-gap magnetic field is unevenly distributed; the proportion of harmonic waves in
the air-gap magnetic flux density and the proportion of harmonic waves in the counter
electromotive force increase; the iron loss of the rotor iron core increases; the magnetic pole
area is smaller; magnetic flux in the magnetic pole is easily saturated; the total magnetic flux is
reduced; an output torque of the motor is reduced; and the efficiency of the motor is reduced.
Therefore, according to the invention, 0.15 = A/B = 0.02.

[0041] Further, an angle formed by two lines respectively connecting the center of the rotor
body 1 and each of two end points G of the inside wall of the flux isolating hole 12 is E.
Through simulation research, it is found that the angle E has a great influence on the
proportion of harmonic waves in the counter electromotive force. The width of the inside wall of
the flux isolating hole 12 is greater than the width of the outside wall thereof, thereby limiting
the magnetic flux direction in the magnetic pole of the rotor. As shown in Figure 8, when
E=40°, the air-gap magnetic flux distribution can be improved. The wave form of the air-gap
magnetic flux density is more sinusoidal, and the proportion of the harmonic waves in the
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counter electromotive force is reduced, and the vibration noise of the motor is reduced;
whereas when E> 60°, the flux isolating hole 12 will increasingly block the magnetic flux of the
internal permanent magnets, causing a no-load flux linkage of the motor to drop. Therefore,
60°2E=240°. Where the above-mentioned angle is an electrical angle.

[0042] Since the wall of the flux isolating hole 12 adjacent to the center of the rotor iron core is
the inside wall, the inside wall extends in a circumferential direction of the rotor iron core, and
is symmetrical with respect to the center line of the magnetic pole. There are two end points G
on the inside wall, and the distance between the two end points G on the inside wall is greater
than the distance between two end points on the outside wall of the flux isolating hole 12.

[0043] Further, a length of the flux isolating hole 12 in the radial direction of the rotor body 1 is
F, and a radius of the rotor body 1 is R; through simulation research, it is found that a ratio of
the length F of the flux isolating hole 12 to the radius R of the rotor body 1 has a greater effect
on harmonic waves. When F/R=0.1, the increasing of the length F of the flux isolating hole 12
can limit a distribution of the magnetic flux in the rotor magnetic pole adjacent to the rotating
shaft, thereby improving the air-gap magnetic field distribution, so that the proportion of
harmonic waves in the gas-gap magnetic flux density and the proportion of the harmonic
waves in the counter electromotive force decrease, and the vibration noise of the motor
reduces; moreover, the flux isolating hole can weaken the demagnetizing armature reaction
magnetic field when the motor is running, thereby improving the anti-demagnetization ability of
the motor. However, when F/R>0.4, the length of the flux isolating hole is too large; the area of
the flux isolating hole is too large; the area of the magnetically conductive magnetic pole is too
small; the magnetic pole is easy to be saturated; the output capacity of the motor decreases,
and the efficiency of the motor decreases. Therefore, preferably 0.4 = F/R =2 0.1.

[0044] Preferably, a minimum distance of an entity portion between the flux isolating hole 12
and the fixing hole 11 is greater than 1.5 mm. Through the above arrangement, the
mechanical strength of the rotor structure of the motor can be improved.

[0045] Further, a minimum distance of an entity portion between the flux isolating hole 12 and
each of the permanent magnet slots 2 is greater than 1.5 mm. Through the above
arrangement, the mechanical strength of the rotor structure of the motor can be improved.

[0046] As shown in FIG. 2, in the first embodiment, the inside wall of the flux isolating hole 12
is provided with a protrusion 14 protruding toward the outer side of the rotor body 1, and the
inside wall of the flux isolating hole is adjacent to the center of the rotor body 1. By providing
the protrusion 14, the flux isolating hole 12 can better adjust a distribution of the magnetic field
of the permanent magnet at the inner side; moreover, the flux isolating hole 12 can be
prevented from blocking the magnetic flux to the greatest extent, thereby improving the
efficiency of the motor. The protrusion 14 can also facilitate the arrangement of the fixing hole
11 and the flux isolating hole 12, so that the fixing hole 11 can be moved toward the outer side
of the rotor, thereby reducing the deformation of the outer side of the rotor caused by
centrifugal forces and electromagnetic forces when the rotor rotates at high speed, and



DK/EP 3667869 T3

enhancing the mechanical strength of the rotor iron core.

[0047] In this embodiment, the protrusion 14 is a pointed protrusion. Of course, the protrusion
14 can also be set as a rounded protrusion or a polygonal protrusion.

[0048] Further, a vertex of the protrusion 14 and a center line of the flux isolating hole 12
intersect at an intersection M, and the distance from the intersection M to the outside wall of
the flux isolating hole 12 is H, and the outside wall of the flux isolating hole 12 is away from the
center of the rotor body 1, and in the radial direction of the rotor body 1, the length of the flux
isolating hole 12 is F. In order to reduce the influence of the protrusion 14 of the flux isolating
hole 12 on the proportion of harmonic waves in the air-gap magnetic flux density, the distance
F between the vertex M of the protrusion 14 and the outside wall of the flux isolating hole 12
should not be too small. Therefore, 0.52H/F=0.3. The above range can make the effect of
reducing the proportion of harmonic waves in the air-gap magnetic flux density better, and the
efficiency and mechanical strength of the motor are also guaranteed.

[0049] In another embodiment, the protrusion 14 may not be provided. The inside wall of the
flux isolating hole 12 is provided with a concave groove, and the inside wall of the flux isolating
hole is adjacent to the center of the rotor body 1, and the concave groove faces away from the
outer side the rotor body 1.

[0050] As shown in Figure 4, the concave groove is a sharp-pointed groove. As shown in
Figure 5, the concave groove is a curved groove.

[0051] In the above two embodiments, the vertex of the concave groove and the center line of
the flux isolating hole 12 intersect at the intersection M, and the distance from the intersection
M to the outside wall of the flux isolating hole 12 is H, and the outside wall of the flux isolating
hole is away from the center of the rotor body 1, and in the radial direction of the rotor body 1,
the length of the flux isolating hole 12 without the concave groove is F. After research, it is
found that when the flux isolating hole 12 is provided with the concave groove, the area of the
flux isolating hole 12 is further increased; the effect of magnetic isolation is further improved;
the magnetic flux transmitted along the center line of the magnetic pole is reduced; the
magnetic flux transmitted along both sides of the magnetic pole is increased; the air-gap
magnetic field is better distributed; the proportion of harmonic waves is smaller; the vibration
noise is smaller, and the anti-demagnetization ability of the motor is further improved. In order
to guarantee the mechanical strength, the depth of the concave groove should not be too
large. Therefore, preferably 1.4 =H/F>1. \Where the vertex of the concave groove is a point
closest to the center of rotor body 1.

[0052] As shown in FIG. 3, in this embodiment, the inside wall of the flux isolating hole 12 is a
plane, and the inside wall of the flux isolating hole is adjacent to the center of the rotor body 1.
Where the inside wall of the flux isolating hole 12 is the plane, and the flux isolating hole 12 is
in a shape of a trapezoid, thatis, H=F.
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[0053] Preferably, each of the permanent magnet slots 2 has an opening 13 facing toward the
outside of the rotor body 1, and a width of the opening 13 is greater than half of a width of
each of the permanent magnet slots. Through the above arrangement, the magnetic leakage
at the end of the tangentially magnetized permanent magnet can be effectively reduced, and
the efficiency of the motor is improved. The width of the opening 13 is a distance of the
opening 13 perpendicular to the radial direction of the rotor body 1.

[0054] Preferably, a maximum width of the flux isolating hole 12 is more than twice a minimum
width thereof. The maximum width of the flux isolating hole 12 is the width of a side of the flux
isolating hole 12, which is adjacent to the center of the rotor core. The minimum width of the
flux isolating hole 12 is the width of a side of the flux isolating hole 12, which is away from the
center of the rotor core. Through the above arrangement, the proportion of the harmonic
waves in the air-gap magnetic flux density is better reduced.

[0055] The maximum width of the flux isolating hole 12 is more than 1.5 times a diameter of
the fixing hole 11. The width of the flux isolating hole 12 smoothly increases from the outside to
the inside of the rotor, and the maximum width is greater than 1.5 times the diameter of the
fixing hole 11, thus the flow of the reverse magnetic field of the stator can be effectively guided,
thereby reducing the reverse magnetic field of the stator entering the rotor, and reducing the
risk of demagnetization of the permanent magnets at the inner side under severe operating
conditions. The embodiments of the present disclosure further provide a tangential motor rotor,
including a rotor iron core and tangentially magnetized permanent magnets disposed in
permanent magnet slots. The rotor iron core is any one of the above rotor iron cores. Since the
above rotor iron cores have the above technical effects, the tangential motor rotor having the
above rotor iron core should also have the same technical effects, which are not described
repeatedly herein. Further, a first width of the tangentially magnetized permanent magnet is
larger than a second width thereof, and the first width is adjacent to the outer side of the rotor
iron core, and the second width is adjacent to the center of the rotor iron core. Through the
above arrangement, the anti-demagnetization ability of the motor can be effectively improved.

[0056] The embodiments of the present disclosure further provide a tangential motor including
a tangential motor rotor and a stator. The tangential motor rotor is any one of the tangential
motor rotors above. Since the above tangential motor rotors have the above technical effects,
the tangential motor having the above tangential motor rotor should also has the same
technical effects, which are not described repeatedly herein.

[0057] As shown in Figures 2 and 6, the stator has stator slots 41 and slot openings 42 facing
an air gap between the tangential motor rotor and the stator. A width of each of the slot
openings 42 is K. Awidth of the outside wall of the flux isolating hole 12 of the rotor iron core of
the tangential motor rotor is A. As shown in FIG. 9, the ratio of the width A of the outside wall of
the flux isolating hole 12 of the rotor iron core of the tangential motor rotor to the width K of the
slot opening 42 is configured to be 1.22A/K=0.8, which can effectively reduce the proportions
of the 5th and the 7th harmonic waves in the air-gap magnetic flux density, thereby reducing
the torque pulsation of the motor caused by the 5th and the 7th harmonic waves acting on the
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fundamental magnetic field.

[0058] The technical features of the embodiments described above can be arbitrarily
combined. In order to simplify the description, possible combinations of the technical features
in the above embodiments are not all described. However, as long as there are no
contradictions between the combinations of these technical features, the combinations of these
technical features should be considered within the scope described in this description.

[0059] The above descriptions are merely the preferred embodiments of the present
disclosure, and the descriptions thereof are more specific and detailed, but not intended to limit
the protection scope of the present disclosure. It should be noted that, for those skilled in the
art, various deformations and improvements made without departing from the conception of
the present disclosure are included within the protection scope of the present disclosure.
Therefore, the protection scope of the present disclosure should be subject to the appended
claims.
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Patentkrav

1. Rotorjernkerne til en indre rotor der omfatter: et rotorlegeme (1) og perma-
nente magnetspalter (2) der er anbragt pa rotorlegemet (1); hvor et fikseringshul
(11) til fastgerelse af et rotorudstanset segment og et fluxisoleringshul (12) er
anbragt pa en rotormagnetpol mellem to tilstedende permanente magnetspalter
(2); hvilket fluxisoleringshul (12) er anbragt uden for fikseringshullet (11) i en ra-
dial retning af rotorlegemet (1); hvor en bredde af det fluxisolerende hul (12)
@ges jeevnt i en retning fra en ydre side af rotorlegemet (1) mod et center deraf;
kendetegnet ved, at en vinkel der er dannet af to linjer, som hver forbinder
centret af rotorlegemet (1) og som besat af en yderveeg af fluxisoleringshullet
(12), er A, hvor yderveeggen af fluxisoleringshullet er en buet overflade, som er
koncentrisk med rotorlegemet, og yderveeggen af fluxisoleringshullet (12) stader
op til ydersiden af rotorlegemet (1), og en vinkel der er dannet af to linjer, som
hver forbinder centret af rotorlegemet (1) og som er besat af en enkelt magnet-

pol af rotorjernkernen, er B; og hvor 0,15 = A/B = 0,02.

2. Rotorjernkernen ifalge krav 1, hvor fikseringshullet (11) og fluxisoleringshullet
(12) begge er anbragt pa en centerlinje af en magnetpol i hver af de permanen-

te magnetspalter (2).

3. Rotorjernkernen ifelge krav 1, hvor en farste fluxbarriere er dannet mellem
yderveeggen af fluxisoleringshullet (12) og en ydre veeg af rotorlegemet (1); en
bredde af den ferste fluxbarriere er C; rotorjernkernen gar i indgreb med en sta-
tor gennem en luftspalte, og en leengde af luftspalten er D; og hvor 2,4 = C/D =
0,4.

4. Rotorjernkernen ifglge krav 3, hvor 1,5= C/D =2 0,7.
5. Rotorjernkernen ifalge krav 1, hvor fluxisoleringshullet (12) er en aksesym-

metrisk struktur, og en forleengelse af en symmetriakse passerer gennem et

center af rotorlegemet (1).
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6. Rotorjernkernen ifelge krav 1, hvor en indvendig veeg af fluxisoleringshullet
(12) er et plan, og den indvendige veeg af fluxisoleringshullet stader op til cen-

tret af rotorlegemet (1).

7. Rotorjernkernen ifalge krav 1, hvor en leengde af fluxisoleringshullet (12) i
den radiale retning af rotorlegemet (1) er F, og en radius af rotorlegemet (1) er
R; og hvor0,4=F/R=01.

8. Rotorjernkernen ifalge krav 1, hvor en minimumsafstand af en enhedssektion
mellem fluxisoleringshullet (12) og fikseringshullet (11) er sterre end 1,5 mm;
og/eller en minimumsafstand af en enhedssektion mellem fluxisoleringshullet

(12) og hver af de permanente magnetspalter (2) er sterre end 1,5 mm.

9. Rotorjernkernen ifelge krav 1, hvor en indvendig veeg af fluxisoleringshullet
(12) er tilvejebragt med et fremspring (14), der rager ud mod en ydre side af ro-
torlegemet (1), og den indvendige veeg af fluxisoleringshullet st@der op til et

center af rotorlegemet (1);

et toppunkt af fremspringet (14) og en centerlinje af fluxisoleringshullet
(12) skeerer hinanden ved et skeeringspunkt M, og en afstand fra skee-
ringspunktet M til en yderveeg af fluxisoleringshullet (12) er H, og en
lzengde af fluxisoleringshullet (12) i den radiale retning af rotorlegemet
(1)er F, og hvor 0,5z H/F 2 0,3.

10. Rotorjernkernen ifglge krav 1, hvor en indvendig veeg af fluxisoleringshullet
(12) er tilvejebragt med en konkav rille, og den indvendige veeg af fluxisole-
ringshullet stader op til et center af rotorlegemet (1), og den konkave rille ven-

der veek fra ydersiden af rotorlegemet (1);

en konkave rille er en skarp-spidset rille eller en buet rille;
et toppunkt af den konkave rille og en centerlinje af det fluxisolerende hul
(12) skeerer hinanden ved et skeeringspunkt M; en afstand fra skeerings-

punktet M til en yderveeg af fluxisoleringshullet (12) er H, og yderveeggen
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af fluxisoleringshullet der ligger veek fra centret af rotorlegemet (1), er H;
og i den radiale retning af rotorlegemet (1) er en leengde af fluxisole-

ringshullet (12) uden den konkave rille F; og hvor 1,4 2 H/F = 1.

11. Rotorjernkernen ifalge krav 1, hvor hver af de permanente magnetspalter
(2) har en abning (13), der vender mod ydersiden af rotorlegemet (1), og en
bredde af abningen (13) er sterre end halvdelen af en bredde af hver af de

permanente magnetspalter.

12. Rotorjernkerne ifalge et hvilket som helst af kravene 1-11, hvor en maksimal
bredde af fluxisoleringshullet (12) er mere end to gange en minimumsbredde
deraf; og/eller en maksimal bredde af fluxisoleringshullet (12) er mere end 1,5

gange diameteren af fikseringshullet (11).

13. Rotor til en tangentialmotor der omfatter en rotorjernkerne og tangentielt
magnetiserede permanente magneter, der er anbragt i permanente magnet-
spalter, kendetegnet ved, at rotorjernkernen er en rotorjernkerne ifalge et hvil-

ket som helst af kravene 1-12.

14. Rotoren til en tangentialmotor ifslge krav 13, hvor en ferste bredde af den
tangentielt magnetiserede permanente magnet er st@grre end en anden bredde
deraf, og den ferste bredde stader op til en ydre side af rotorjernkernen, og den

anden bredde stader op til et center af rotorjernkernen.

15. Tangentialmotor der omfatter en rotor til en tangentialmotor og en stator,
kendetegnet ved, at rotoren til en tangentialmotor er rotoren til en tangential-

motor ifalge krav 13.
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