
3 August 2005  WO 02/071575 PCT/JP02/01534 1  DESCRIPTION  Motor with
Stator Formed by Assembling Divided Stator-Members into an Annular Shape,
and Compressor Incorporating the Same Motor  5 Technical Field The present
invention relates to a motor or an electric generator including  a stator
formed by assembling divided stator-members into an annular shape,  and it
relates to an efficient and a high performance compressor incorporating  10
the same motor, Background Art A stator having concentrated windings has
been widely used in motors or  electric generators. In the
concentrated-winding stator, one-phase winding is  15 wound on each tooth
of the stator. This stator has an advantage that a height of the winding
(winding-end section) can be lowered, so that the motor can be  downsized.
The concentrated winding stator has a small value of a wire-wound
resistor, so that a small copper loss generated by a wire-wound current and
a  wire-wound resistor is expected. The motor thus can work efficiently.
Further, 20 normal winding on a slot section, which can accommodate the
winding,  increases a space factor of the winding in the stator. The
wire-wound resistor  value can be thus lowered, which achieves an efficient
motor. Normal winding  is provided to a stator-member divided corresponding
to every one tooth of a  stator. Then a plurality of teeth of the stator
are linked into an annular shape. 25 This is one of constructing methods of
the concentrated winding stator. A  linking section of every tooth wound
with a wire is welded each other and  



formed into an annular stator. 3 August 2005  WO 02/071575 PCT/JP02/01834 2
In general, a stator is formed by laminating a plurality of core sheets of
which thickness ranges from 0.5 to 0.2 mm. The surface of this core sheet
is  electrically insulated in order to reduce eddy current. Each one of the
teeth is formed by welding several spots on borders  5 between laminated
layers at right angles with respect to a direction of  laminating the core
sheets. The structure of each tooth is further described  with reference to
Fig. 7A and Fig. 7B. Fig. 7A is a front view of a tooth of a  stator. Fig.
7B is an axial sectional view of the tooth of the stator, and  illustrates
a status of welded laminations of core sheets. 10 In Figs. 7A and 7B, tooth
60 of the stator is formed by laminating a  plurality of core sheets 61,
and winding 63 is wound concentrically on the  lamination via insulator 62.
An end face of outer rim and an end face of inner  rim of respective core
sheets 61 are independently welded at welding spots 64. However, this
welding damages electrical insulation at welding spots 64  15 between the
core sheets laminated. At the damaged spots, eddy current  increases, and
the motor efficiency lowers. An inner rim of the stator faces the  rotor,
and magnetic flux changes intensely on the inner rim. Therefore, the
damages of insulation increases eddy current substantially, which results
in  lowering the motor efficiency. 20 Another laminating method uses
adhesive core-sheets as material for  insulating and coating the
core-sheets. Adhesive has been applied to the  adhesive core-sheets. These
core-sheets are punched to shape into cores, and  laminated in line. Then
the laminated core-sheets are pressurized, heated, and  



bonded to be integrated into one unit. In the case of pursuing a highly
efficient 25 motor, the punched core-sheets are often annealed in order to
remove distortion  produced by the punching, because the distortion
adversely affects magnetic  characteristics. An example of an annealing
condition is this; 3 August 2005  3 800  C for one hour; then cooling the
sheets gradually. However, the adhesive does not work at this annealing
temperature, and the  sheets cannot be properly annealed. According to
still another method of laminating the core-sheets, peaks  and valleys
provided to parts of the core-sheets are caulked. The caulked parts
according to this method, however, adversely affects the magnetic
characteristics, and lowers the motor efficiency. Further, in the case of a
motor  having a large axial measurement, i.e., a great thickness of
lamination,  deflection thicknesswise is produced due to resiliency at the
caulked parts.  This deflection is unfavorable to the motor, in particular,
of which stator is  formed by assembling a plurality of divided members.
Summary of the Invention The example embodiments addresse the problems
discussed above, and  aim to provide a small, efficient and high
performance motor in a simple  structure. The example embodiments also aim
to provide a compressor  incorporating the same motor. In accordance with
an aspect of the present invention, there is provided  a motor having: a
stator formed by assembling a plurality of divided stator members  having
teeth; a rotor facing the stator, wherein each 



one of the divided stator members is formed by laminating a plurality of
core  sheets and bonding at least parts of the end faces along a laminating
direction  of the core sheets with adhesive; and a welding section for
linking the divided  stator members adjacent to each other by welding,
characterized in that a non- bonding section is provided near said welding
section to block the adhesive  from infiltrating around said welding
section. The compressor of the example embodiments include this motor.In an
example embodiment, the structure of this motor allows forming a lamination
of  the core sheets without welding at an inner rim of the stator. The
inner rim of  the stator faces 3 August 2005  WO 02/071575 PCT/JP02/01834 4
the rotor, and encounters intense change of magnetic flux. Therefore,
electrical  insulation between the core-sheets laminated is not damaged,
which does not  increase eddy current. The motor efficiency is thus not
adversely affected. As  a result, a small, efficient and high performance
motor in a simple structure is  5 obtainable. Brief Description of the
Drawings Fig. 1 is a front view of a motor employing a stator having
concentrated  windings in accordance with a first exemplary embodiment of
the present  10 invention. Fig. 2A and Fig. 2B are perspective views of a
stator tooth of the motor  shown in Fig. 1. Fig. 3A and Fig. 3B are
perspective view of a stator tooth of a motor in  accordance with a second
exemplary embodiment of the present invention. 15 Fig. 4 is a perspective
view of a stator of the motor in accordance with the  



second embodiment. Fig. 5 is a plan view of a stator core-sheet of a motor
in accordance with a  third exemplary embodiment of the present invention.
Fig. 6 shows a structure of a compressor in accordance with a fourth  20
exemplary embodiment of the present invention. Fig. 7A is a front view of a
conventional stator tooth.' Fig. 7B is a sectional view of the stator tooth
shown in Fig. 7A.  Detailed Description of Preferred Embodiments 25
Exemplary embodiments of the present invention are demonstrated
hereinafter with reference to the accompanying drawings. 3 August 2005  WO
02/071575 PCT/JP02/01834 5  First Exemplary Embodiment Fig. 1 is a front
view of a motor employing a stator having concentrated  windings in
accordance with the first exemplary embodiment of the present  invention.
Fig. 2A and Fig. 2B are perspective views of a stator tooth of the  5 motor
shown in Fig. 1. In Fig. 1, stator 1 is formed by assembling 12 pieces of
divided stator  members 2 into an annular shape. Each one of divided stator
members 2 has a  tooth, and has been wound with windings 4 in a
concentrated manner via  insulator 5. Rotor 6 has eight pieces of permanent
magnets 7 within a core, 10 and faces stator 1 via an annular space. Stator
1 and rotor 6 form a motor  having interior magnets. This first embodiment
refers to the motor with interior magnets; however,  the present invention
is applicable to a motor with surface magnets, or a  switched reluctance
motor. In the motor with surface magnets, permanent 



15 magnets are disposed on a surface of a rotor core, and the switched
reluctance  motor uses a stator having concentrated windings. In this first
embodiment, a  motor having 12 stator teeth (12 slots) and 8 rotor poles is
used; however, the  present invention is not limited to this motor. A tooth
of the divided stator member is described hereinafter with  20 reference to
Figs. 2A and 2B. Stator tooth 10 is formed by laminating a  plurality of
core sheets made of electromagnetic steel plate. At least parts of  end
faces along the laminating direction of the core sheets are bonded with
adhesive. To be more specific, adhesive is infiltrated into end faces, of
the core  sheets laminated, along inner rim 11 and outer rim 12 of stator
tooth 10. 25 Instant adhesive of cyanoacrylate system is used, and this
adhesive has a low  viscosity of ca. not more than 100 mPa  S. In this
first embodiment, when an  annular stator is assembled with divided members
of which teeth are wound 3 August 2005  WO 02/071575 PCT/JP02/01834 6  with
windings via insulator, the divided members are neither welded nor  caulked
as they are done in the conventional stator. Therefore, electrical
insulation is not damaged at welded spots, and eddy current does not
increase,  which keeps the motor efficient. As a result, the first
embodiment can provide 5 a small, efficient and high performance motor
using a concentrated winding  stator in a simple structure. Regarding the
adhesive of a low viscosity ca. not more than 100 mPa S,  anaerobic
adhesive or UV curing adhesive, for instance, can be used instead of  the
instant adhesive of cyanoacrylate system. 10 Second Exemplary Embodiment 



Fig. 3A and Fig. 3B are perspective view of a stator tooth of a motor in
accordance with the second exemplary embodiment of the present invention.
Stator tooth 20 is formed by laminating a plurality of core sheets made of
15 electromagnetic steel plate. At least parts of end faces along the
laminating  direction of the core sheets are bonded with adhesive. To be
more specific,  adhesive is infiltrated into the end faces, of the core
sheets laminated, along  inner rim 21 of stator tooth 20, so that the core
sheets are fixed to each other.  As in the first embodiment, instant
adhesive of cyanoacrylate system is used,  20 and this adhesive has a low
viscosity of ca. not more than 100 mPa  S. In the core sheets laminated,
parts of a tooth except a section (inner rim  of the stator) facing a rotor
are welded for fixing the core sheets. This is  different from the first
embodiment. To be more specific, parts of outer rim 22  (back face of the
tooth) are welded, i.e., outer rim 22 does not face the rotor. 25 The inner
rim of the stator encounters intense changes of magnet flux  because the
inner rim faces the rotor. Therefore, welding the inner rim would  invite
damages of insulation between the core sheets. In such a case, eddy 3
August 2005  WO 02/071575 PCT/JP02/01834 7  current increases
substantially, which lowers the motor efficiency. However, in  this second
embodiment, since the inner rim of the stator is not welded, high
efficiency is still maintained. A method of welding the parts of the outer
rim of the core sheets is  5 detailed hereinafter. Fig. 4 is a perspective
view of the stator of the motor in  accordance with the second embodiment.
Fig. 4 does not show windings or  insulators but only shows welded spots on
outer rim of stator 25 for making the  description more understandable. As
shown in Fig. 4, several spots are welded  



partially on the outer rim, so that substantial fixing strength is
produced. This  10 structure is thus applicable to a large size motor. In
this second embodiment, an annular stator is assembled with divided  stator
members of which teeth are wound with windings via insulators. When  each
one of the divided stator-members is formed, an inner rim -facing the rotor
-of each member is not welded or caulked, but is bonded partially with 15
adhesive. On the other hand, the outer rim is welded partially for fixing
the  core sheets to each other. The welded spots do not invite damages of
insulation,  and eddy current thus does not increase, which keeps the motor
efficient. As a  result, the second embodiment can provide a small,
efficient and high  performance motor using a concentrated winding stator
in a simple structure.  20 Third Exemplary Embodiment According to a method
of integrating divided stator members into an  annular shape, connecting
sections on the outer rim of the divided members  adjacent to each other
are welded. In this case, a part of the adhesive 25 evaporates into gas,
which interferes with the welding. As a result, the  annular stator invites
weakness of strength and inaccuracy of precision. A measure overcoming this
problem is described here with reference to 3 August 2005  WO 02/071575
PCT/JP02/01834 8  Fig. 5, which is a plan view of stator core-sheet of a
motor in accordance with the  third embodiment. In Fig. 5, core-sheet 30
includes bonding section 31,  welding section 32, and area 33 between
bonding section 31 and welding section  32. In bonding section 31, adhesive
is infiltrated for bonding a plurality of the 5 core sheets laminated, so
that a divided stator member is constructed. At  



welding section 32, stator teeth adjacent to each other are welded into an
annular shape for linking the divided stator-members adjacent to each
other.  Area 33 is a non-bonding section near welding section 32. In this
third  embodiment, area 33 is coated with water and oil repellent material,
so that 10 area 33 blocks the adhesive from infiltrating around the welding
sections.  Therefore, this structure prevents the gas produced by the
adhesive from  interfering with the welding. As a result, strong welding is
achievable, which  strengthens the stator and increases accuracy of the
annular stator. With regard to the coating, quick-drying coating agent of
silicone system  15 is effective. The coating agent can be applied to the
core sheets after the  punching and the annealing. If no annealing is
taken, the coating agent can be  applied to the core sheets during the
punching. In the third embodiment discussed above, an annular stator is
assembled  with divided members, of which teeth are wound with windings via
insulators.  20 When the stator is formed, the welding sections are welded
and the core sheets are fixed in order to link the divided stator members
adjacent to each other.  The inner rim, facing the rotor, of each member is
not welded or caulked, but is  bonded partially with adhesive. The welded
spots on the outer rim do not  invite damages of insulation, and eddy
current thus does not increase, which 25 keeps the motor efficient. As a
result, the third embodiment can provide a  small, efficient and high
performance motor using a concentrated winding stator  in a simple
structure. 3 August 2005  WO 021071575 PCT/JP02/01834 9  Fourth Exemplary
Embodiment Fig. 6 illustrates a structure of a compressor in accordance
with the  



fourth exemplary embodiment. In Fig. 6, motor 131 includes stator 101,
rotor  102, and permanent magnets 106 disposed in rotor 102. Any structure
of the 5 motors demonstrated in the embodiments discussed previously is
applicable to  this compressor. Motor 131 and compressing section 132 are
disposed in air- tight housing 133. Accumulator 135 is provided to suction
pipe 134 of  compressing section 132, and projecting pipe 136 is provided
to an upper section  of housing 133. The compressor is thus constructed.
The present invention 10 realizes a small, efficient and high performance
compressor, which enjoys the  advantages of motor 131. Industrial
Applicability The motor of the present invention includes an annular stator
formed by  15 assembling a plurality of divided stator members having teeth
into an annular  shape, and a rotor facing the stator. Each one of the
divided stator members is  formed by laminating a plurality of core sheets
and bonding at least parts of end  faces along the laminating direction of
the core sheets with adhesive. The compressor of the present invention
incorporates the motor discussed  20 above. The structure of the motor
allows an inner rim of the stator to form a  core-sheet lamination without
welding, where the inner rim encounters intense  changes of magnetic flux.
Electric insulation between the respective core  sheets is thus not
damaged, and eddy current does not increase. As a result,  the motor
efficiency is not adversely affected. A small, efficient and high 25
performance motor having a stator with concentrated windings is obtainable,
and a compressor employing the same motor and enjoying the advantages of
the  motor is also obtainable. 3 August 2005  10 CLAIMS  



1. A motor having: a stator formed by assembling a plurality of divided
stator members having teeth; a rotor, facing said stator, wherein each one
of the divided stator members is formed  by laminating a plurality of core
sheets and bonding at least parts of end faces  along a laminating
direction of the core sheets with adhesive; and a welding section for
linking the divided stator members  adjacent to each other by welding,
characterized in that a non-bonding section is provided near said welding
section to block the adhesive from infiltrating around said welding
section. 2. The motor of claim 1, wherein laminated end faces of each  one
of the divided stator members are welded to fix the core sheets to each
other at parts of the teeth except a section facing said rotor. 3. The
motor of claim 1, wherein laminated end faces of each  one of the divided
stator members are welded to fix the core sheets to each  other at back
faces of the teeth. 4. The motor of claim 1, wherein the non-bonding
section is  coated with water and oil repellent material. 3 August 2005  11
5. The motor of claim 1, wherein the teeth are wound with  conductive
windings in a concentrated manner via insulators. 6. The motor as claimed
in one of claims 1 to 5, is used within  a compressor. 


