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STATOR FOR ELECTRIC ROTATING 
MACHINE AND MANUFACTURING METHOD 

OF THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is based on and claims the benefit 
of priority from earlier Japanese Patent Application No. 
2010-2148 filed Jan. 7, 2010, the description of which is 
incorporated herein by reference. 

BACKGROUND 

0002 1. Technical Field 
0003. The present invention generally relates to a stator for 
an electric rotating machine, such as an alternator or a motor 
generator, installed in a vehicle. Such as an electric Vehicle or 
a hybrid vehicle, and to a manufacturing method of the stator. 
0004 2. Related Art 
0005. A stator for a vehicular electric rotating machine 
generally includes a stator core disposed opposed to a rotor 
and a stator winding provided at the stator core, as disclosed 
in JP-A-2001-204151. The stator winding in such a stator is 
made up of a plurality of conductor segments each having an 
inner conducting body accommodated in a slot of the stator 
core and coil end portions axially exposed from the slot and 
extended in both circumferential directions. Each conductor 
segment has a turn portion and Slant portions that cross other 
conductor segments in a coil end. Each slant portion has a tip 
end which is provided with a weld portion. The coil end 
portions of the respective conductor segments are annularly 
disposed being Substantially equally spaced apart from each 
other, with a plurality of weld portions of different conductor 
segments being joined to each other to provide a joint. Each of 
Such joints is coated with an insulating resin material. 
0006 Similarly, in a vehicle alternator disclosed in JP-A- 
2000-60051, a predetermined number of pairs of a plurality of 
conductor segments are welded at coil end portions to form a 
winding. Each weld portion and the slant portion adjacent to 
the weld portion are coated with a resin material to achieve 
insulation between the weld portions, and between the weld 
portions and a perimeter frame. In addition, the annular pro 
vision of the resin material enhances rigidity at the weld 
portions of the stator and thus contributes to reducing vibra 
tion. 
0007. The coating such as of the weld portions of a stator 

is provided by a fluidized-bed coating process. In the fluid 
ized-bed coating process, a powdered resin is located in a 
vessel and air is Supplied to the powdered resin for agitation. 
Then, preliminarily superheated weld portions of a stator are 
immersed in the agitated powdered resin to melt the pow 
dered resin with the heat of the weld portions to thereby 
provide coating on the surfaces of the weld portions. The 
fluidized-bed coating process is an organic solvent-free pro 
cess and thus has an advantage of creating little environmen 
tal damage and having no coating loss in recovery and recy 
cling. 
0008. However, the vehicle alternators as disclosed in 
JP-A-2001-204151 and JP-A-2000-60051 tend to use higher 
voltage (e.g. increased from 14 V to 42 V) in order to reduce 
weight and achieve higher efficiency in the vehicle wiring that 
accompanies the addition of various electrical loads and the 
increase of power consumption. Use of higher Voltage is not 
limited to Such vehicle alternators. For example, motor-gen 
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erators installed such as in hybrid vehicles have practically 
come to use higher Voltage for the same reason mentioned 
above and for increasing drive force as motors. Use of Such 
higher Voltage raises a problem of not ensuring insulation 
properties in the resin material mentioned above for coating 
the weld portions of the stator. 
0009. The reason that insulation properties are not ensured 
resides in the use of the fluidized-bed coating process for 
coating the weld portions with a resin material. In this coating 
process, the preliminarily Superheated weld portions are 
immersed in the powdered resin material in a vessel. During 
the immersion, a number of voids (air) between the particles 
of the powdered resin are entrained in the film coated onto the 
surface of each weld portion. When some of these voids are 
connected through the coated film, a pin hole that allows 
communication between the weld portion and the outside is 
formed in the resin material. In a high-voltage application 
environment, entry of an electrolytic solution, such as salt 
water or car shampoo, into the pin hole causes insulation 
failure which is worse than in the conventional voltage envi 
rOnment. 

SUMMARY 

0010. An embodiment provides a stator for an electric 
rotating machine, which applies insulating coating to weld 
portions forming windings of a stator to prevent the occur 
rence of insulation failure under the condition where high 
Voltage is applied, and provides a manufacturing method of 
the stator. 
0011. As an aspect of the embodiment, the stator for an 
electric rotating machine includes: a stator core which has a 
plurality of slots; and a stator winding which is provided at the 
stator core, the stator winding having a plurality of conductor 
segments each of which includes an inner conducting body 
accommodated in the slot of the stator core and coil ends 
exposed from the slot, and weld portions which are connected 
with each other by welding the conductor segments at least 
one of the coil ends, wherein the weld portions are annularly 
disposed with an interval therebetween, the weld portions are 
coated with an insulating resin material, and the resin material 
is formed of a plurality of layered insulating films. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012. In the accompanying drawings: 
0013 FIG. 1 is a cross-sectional view illustrating a general 
configuration of a vehicle alternator as a vehicular electric 
rotating machine according to an embodiment; 
0014 FIG. 2 is a perspective view of a conductor segment 
configuring a stator winding; 
0015 FIG. 3 is a partial cross-sectional view illustrating 
the stator; 
0016 FIG. 4 is a partial side view illustrating the stator; 
0017 FIG.5 is a side view illustrating a state in the vicinity 
of joints of the conductor segments; 
0018 FIG. 6 is a perspective view specifically illustrating 
coil ends at both end faces of the stator; 
0019 FIG. 7 is a view illustrating a layered configuration 
of a resin material coated on a weld portion of the stator; 
0020 FIG. 8 is an explanatory view illustrating an insu 
lating-coating method for the weld portions of the stator; 
0021 FIG. 9 is a diagram illustrating a relationship 
between a ratio of insulating strength of the resin material 



US 2011/0163620 A1 

coated on the weld portions of the stator and “film thicknessx 
number of coatings” of the resin material; 
0022 FIG. 10 is a partial perspective view illustrating a 
stator with weld portions each formed into a spherical shape; 
0023 FIG. 11 is a partial cross-sectional view illustrating 
a stator in which four conductor segments are inserted into 
each slot; 
0024 FIG. 12 is a partial perspective view illustrating the 
statorin which four conductor segments are inserted into each 
slot; 
0025 FIG. 13 is a perspective view illustrating a conduc 
tor segment with no turn portion; 
0026 FIG. 14 is a partial side view illustrating a stator 
configured by using the conductor segment illustrated in FIG. 
13; 
0027 FIG. 15 is a diagram illustrating a state where only 
weld portions of a stator are coated with a resin material; 
0028 FIG. 16 is an explanatory view illustrating another 
insulating-coating method for weld portions of a stator, 
0029 FIG. 17 is a diagram illustrating the stator illustrated 
in FIG. 16, as viewed from the side of an arrow P; 
0030 FIG. 18 is a diagram illustrating a weld portion of 
the stator illustrated in FIG. 17, as viewed from an arrow Q; 
and 
0031 FIG. 19 is a diagram illustrating the configuration of 
different conductor segments configuring a stator winding. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0032. With reference to the accompanying drawings, 
hereinafter is described an embodiment. Throughout the 
drawings, components identical with or similar to each other 
are given the same numerals for the sake of omitting unnec 
essary explanation. 
0033 FIG. 1 is a cross-sectional view illustrating the gen 
eral configuration of a vehicle alternator 1 as a vehicular 
electric rotating machine, according to the embodiment. As 
shown in FIG. 1, the vehicle alternator 1 includes a stator 2, a 
rotor 3, a frame 4 and a rectifier 5. The stator 2 includes a 
stator core 32, a plurality of conductor segments 33, an insu 
lator 34 and a resin material 36. The plurality of segments 33 
configure a stator winding. The insulator 34 electrically insu 
lates between the stator core 32 and the conductor segments 
33. The resin material 36 is formed in an annular shape, being 
imparted with insulation properties, to establish connection 
between weld portions at the tip ends of the respective con 
ductor segments 33. 
0034. The stator core 32 is formed by stacking thin steel 
plates, with a number of slots being formed in the inner 
peripheral surface thereof. The conductor segments 33 
exposed from the stator core 32 form coil ends 31 of the stator 
winding. The rotor 3 has a configuration in which pole cores 
7 sandwich therebetween a field coil 8 from both sides via a 
shaft 6. The field coil 8 is formed of a copper wire that has 
been subjected to insulating treatment and cylindrically and 
concentrically wound up. The pole cores 7 each have six claw 
portions. 
0035. The pole core 7 on a front side has an end face to 
which an axial-flow cooling fan 11 is attached by welding or 
the like. The cooling fan 11 charges cooling air from the front 
side and axially and radially discharges the cooling air. Simi 
larly, the pole core 7 on a rear side has an end face to which a 
centrifugal cooling fan 12 is attached by welding or the like. 
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The cooling fan 12 charges cooling air from the rear side and 
discharges the cooling air in the radial direction. 
0036. The frame 4 accommodates the stator 2 and the rotor 
3 and supports the rotor 3 so that the rotor 3 is rotatable about 
the shaft 6. Meanwhile, the stator 2 is fixed to the frame 4 so 
as to be located on an outer peripheral side of the pole cores 7 
of the rotor 3, with a predetermined gap being interposed 
between the pole cores 7 and the stator 2. The frame 4 is 
provided with discharge ports 42 at positions facing the 
respective coil ends 31 of the stator 2 to discharge cooling air, 
and provided with charge ports 41 at respective axial end 
faces thereof. 

0037. In the vehicle alternator 1 having such a configura 
tion, the rotor 3 rotates in a given direction upon transmission 
of torque to a pulley 20 from an engine, not shown, via a belt 
and the like. When excitation voltage is applied in this state 
from the outside to the field coil 8 of the rotor 3, the claw 
portions of the pole cores 7 are excited to allow the stator 
winding to generate three-phase alternating Voltage, while a 
predetermined direct current is taken out from an output 
terminal of the rectifier 5. 

0038 Hereinafter, the stator 2 is specifically described. 
FIG. 2 is a perspective view illustrating one of the conductor 
segments 33 configuring the stator winding. The conductor 
segment 33 shown in FIG. 2 is in a state before being 
assembled into the stator core 32. As shown in FIG. 2, each 
conductor segment 33 is formed by bending a rod-like or 
plate-like metal material (e.g., copper) at a turn portion33c to 
provide a Substantially U-shaped form. Each conductor seg 
ment 33 includes a conductor portion 33a that forms a seg 
ment layer disposed on an inner peripheral side of a slot, with 
reference to the turn portion 33c (this conductor portion is 
hereinafter referred to as an “inner-layer conductor portion 
33a), and a conductor portion33b that also forms a segment 
layer disposed on an outer peripheral side of the slot, with 
reference to the turn portion 33c (this conductor portion is 
hereinafter referred to as an “outer-layer conductor portion 
33b'). Each of these inner- and outer-layer conductor por 
tions 33a and 33b includes an inner conducting body as a 
straight portion to be accommodated in a slot of the stator 2. 
and an outer conducting body exposed outside the slot to form 
one coil end 31. When a term “segment layer is referred to 
herein, it means a layer configured by the conductor segments 
disposed in the same order position (same radial position) in 
the individual slots. 

0039 FIG. 3 is a partial cross-sectional view illustrating 
the stator 2. The stator winding of the stator 2 has a configu 
ration in which two conductor segments 33 are inserted into 
each slot 35 of the stator core 32, with weld portions at the tip 
ends of these conductor segments 33 being connected to the 
respective weld portions at the tip ends of the conductor 
segments 33 inserted into different slots 35. As shown in FIG. 
3, the cross section, which is perpendicular to the direction of 
insertion into the slot 35, of each of these inner- and outer 
layer conductor portions 33a and 33b of each conductor seg 
ment 33 has a rectangular shape having longsides in the radial 
direction and short sides in the circumferential direction. An 
insulating film 331 (see FIG. 6) is formed on the surfaces of 
the conductor segments 33. The adjacently located conductor 
segments 33 are insulated from each other by the insulating 
film 331 formed on the surface of each of the conductor 
segments 33. Each of the conductor segments 33 is insulated 
from the inner wall surface of the slot 35 by an insulator 34. 
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0040 FIG. 4 is a partial schematic view of the stator 2. As 
shown in FIG. 4, each of the conductor segments 33 config 
uring the stator winding is disposed such that the turn portion 
33c is located at one axial end face of the stator core 32 and 
that weld portions 33fat the tip ends, as aligned portions, on 
the opposite side of the turn portion 33c are located at the 
other axial end face. 
0041. In each conductor segment 33, the respective inner 
and outer-layer conductor portions 33a and 33b are slanted to 
provide slant portions 33e. The slant portions 33e of the 
inner-layer conductor portions 33a are slanted in one direc 
tion and those of the outer-layer conductor portions 33b are 
slanted in the other direction, for crossing the former. In other 
words, the slant portions 33e of the inner-layer conductor 
portions 33a are all slanted in the same direction, while the 
slant portions 33e of the inner-layer conductor portions 33b 
are all slanted in the same direction. The slant portions 33e of 
the inner- and outer-layer conductor portions 33a and 33b of 
the conductor segments 33 configure one coil end 31 of the 
Stator 2. 

0042. The weld portions 33f each located closer to the end 
of the conductor segment 33 than the slant portion33e is close 
to the end, may be electrically connected. Such as by ultra 
Sonic welding, arc welding and brazing, or may be mechani 
cally connected. Such as by caulking. 
0043. As shown in FIG.4, the resin material 36 is continu 
ously coated onto each weld portion 33f and a portion con 
necting between the adjacently located weld portions 33f (i.e. 
a part of the slant portion 33e). Thus, the resin material 36 
annularly connects the weld portions 33fat the ends of the 
respective conductor segments 33 to exert high rigidity. As 
mentioned above, the area where the resin material 36 is 
coated includes a part of the slant portion 33e of each con 
ductor segment 33. Therefore, it is unlikely that the resin 
material 36 as a whole will come off in the axial direction, 
whereby the resin material 36 is prevented from falling off 
even when vibration or heat is applied. 
0044) Further, the slant portions 33e of each conductor 
segment 33 are only partially coated with the resin material 
36. In other words, most parts of the slant portions 33e are not 
adhered with the resin material 36. Accordingly, a meshed 
vent is formed by the slant portions 33e of the conductor 
segments 33, ensuring good cooling performance of the stator 
winding. Hereinafter, “the weld portion 33f and a portion 
connecting between the adjacently located weldportions 33f.” 
is also referred to as “the weld portion 33f and a part of the 
slant portion 33e'. 
0045. When the weld portions 33fat the ends of the con 
ductor segments 33 are joined to provide a joint, the joint and 
the vicinity thereofwill be deteriorated due to the joining. For 
example, the surface of an area of each weld portion 33f. 
which area has been melted by welding, will be oxidized and 
the insulating coating around the area will be damaged. FIG. 
5 is a diagram illustrating a state in the vicinity of each joint 
of the conductor segments 33. As shown in FIG. 5, when a 
joint is formed by welding, the Surface of a melted area (area 
A) corresponding to a joined portion is seriously oxidized. 
Further, the insulating coating at the Surface of an area (area 
B) adjacent to the melted area will be damaged or deteriorated 
due to the heat of the welding. 
0046 Such serious oxidization of the surface, or damage 
or deterioration of the insulating coating tends to degrade the 
adhesiveness of the resin material 36. For example, when the 
resin material 36 is obtained by thermosetting a powder, the 
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adhesiveness is degraded between the Surface of the conduc 
tor segment 33 corresponding to the areas A and B and the 
resin material 36, or between the surface of the conductor 
segment 33 and the deteriorated insulating coating. There 
fore, in the present embodiment, as shown in FIG. 5, the 
coating region of the resin material 36 is ensured to cover not 
only the areas A and B but also the intact area, i.e. the undam 
aged or undeteriorated area, of the insulating coating further 
extending from the areas A and B. This coverage of coating 
region including the intact area of good adhesiveness allows 
the resin material 36 to exert strong adhesion to the conductor 
segments 33. 
0047. Hereinafter, manufacturing processes of the stator 2 
will be described. First, the insulator 34 is inserted into each 
slot 35 of the stator core 32. Then, the conductor segments 33 
of substantially the same U-shaped form each configured by 
the outer-layer conductor portion 33b and the inner-layer 
conductor portion 33a and the turn portion 33c, as shown in 
FIG. 2, are put one on the other so that the turn portions 33c 
are all located on the side of one axial end face of the stator 
core 32. Then, as shown in FIG.3, the conductor segments 33 
are inserted into the respective slots 35 so as to be located 
inside the previously inserted respective insulators 34. In this 
case, each outer-layer conductor portion 33b is ensured to be 
located deep inside the slot 35 and each inner-layer conductor 
portion 33a is ensured to be located near the opening of the 
Slot 35. 
0048. The conductor segments 33 are each fabricated by 
bending a flat copper plate provided with insulating coating, 
and forming the bent flat copperplate into a U-shaped form by 
pressing or the like. Each conductor segment 33 fabricated in 
this way is press-fitted to the slots 35 so that both side faces of 
each of the outer- and inner-conductor portions 33b and 33a 
are in contact, via the insulator 34, with the substantially 
parallel side faces of each slot 35. 
0049 FIG. 6 is a perspective view specifically illustrating 
the coil ends 31 at both end faces of the stator 2. As shown in 
FIG. 6, the coil end 31 made up of the turn portions 33 c is on 
one side of the stator 2, while the coil end 31 made up of the 
weld portions 33f and the slant portions 33e is on the other 
side. The weld portions 33fat the tip ends of the conductor 
segments inserted in the same one slot 35 are bent in circum 
ferentially opposite directions from each other. Then, the 
weld portions 33f of different conductor segments 33 in dif 
ferent segment layers are welded together for connection. 
0050 FIG. 7 is a partial enlarged view illustrating a lay 
ered configuration of the resin material 36 coated on the weld 
portions of the conductor segments 33. As shown in FIG. 7, 
the resin material 36 coated on the weld portion33f and a part 
of the slant portion33e is formed of four insulating resin films 
36-1 to 36-4. The insulating resin films 36-1 to 36-4 are each 
formed into a thin film so that the entry of voids, not shown, 
is reduced as much as possible. With a less number of voids, 
a less number of pinholes P1 to P4 will be formed, each pin 
hole being an integrally connected plurality of Voids passing 
through the coated film. In addition, the pinholes P1 to P4 are 
likely to be formed in different positions of the resin films 
36-1 to 36-4. Accordingly, the resin material 36 hermetically 
covers the weld portion 33f and a part of the slant portion33e. 
As a result, the weld portion33f and a part of the slant portion 
33e are prevented from communicating with the outside via 
the pinholes P1 to P4. 
0051 Referring now to FIG. 8, hereinafter is described a 
method of coating the weld portions 33f and parts of the slant 
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portions 33e with the resin material 36. FIG. 8 is an explana 
tory view illustrating an insulating-coating method for the 
weld portions 33f of the conductor segments 33. In FIG. 8, 
powdered resin 36a of extremely fine particles is located in a 
vessel 101, while air is supplied to the powdered resin 36a, as 
indicated by an arrow Y1, for agitation. The stator 2 is held by 
a holder 103 having a rotary shaft 103a, with the stator core 32 
being fitted to a recessed portion of the holder 103. The stator 
2 held by the holder 103 in this way is inclined and supported 
by a Support mechanism, not shown, so that the weld portions 
33f and parts of the slant portions 33e of the stator 2 are 
immersed in the powdered resin 36a in the vessel 101. 
0052. In this state of supporting, the rotary shaft 103a is 
rotated as indicated by an arrow Y2 to sequentially coat the 
thin resin films 36-1 to 36-4. In rotating the stator 2, the speed 
of rotation is controlled so that, after coating the resin film 
36-1 on each weld portion 33f and a part of each slant portion 
33e, the subsequent resin film 36-2 is coated on the previously 
coated resin film 36-1. The four resin films 36-1 to 36-4 are 
sequentially coated while the rotary shaft 103a is rotated in 
this manner. 

0053 As described above, the stator 2 for a vehicular 
electric rotating machine according to the present embodi 
ment includes the stator core 32 disposed opposed to the rotor 
3, and the stator winding provided at the stator core 32. 
Further, the stator winding has a plurality of conductor seg 
ments 33 each of which includes the inner conducting bodies 
accommodated in the slots 35 of the stator core 32 and the coil 
end portions axially exposed from the slots 35 and extended 
in both circumferential directions. Each coil end portion of 
each conductor segment 33 includes the slant portion 33e 
crossing different conductor segments 33. Each Slant portion 
33e has a tip end at which the weld portion 33f is provided. 
The weld portions 33f of the conductor segments 33 are 
annularly disposed with Substantially an equal interval ther 
ebetween. Each weld portion 33f and a part of the slant 
portion 33e adjacent to the weld portion 33fare coated with 
the insulating resin material 36. 
0054. In this configuration, the present embodiment is 
characterized in that the resin material 36 is formed of a 
plurality of films (resin films 36-1 to 36-4), the plurality of 
films are coated one by one, each film having a thickness of 
minimizing the number of Voids entrained therein, and the 
plurality of films are coated so that the positions of pinholes 
are different from one film to another, the pinholes each being 
formed by a plurality of Voids being connected through each 
of the films. 
0055 Thus, the positions of the pinholes formed through 
each of the films configuring the resin material 36 are differ 
ent from one film to another. Therefore, by forming the resin 
material 36 with multiple layers of films, the pinholes in the 
individual films will not be aligned throughout the films to 
allow the weld portion 33f and a part of the slant portion 33e 
to directly communicate with the outside of the resin material 
36. Accordingly, the weld portions 33f and parts of the slant 
portions 33e are completely covered with the insulating resin 
material 36. As a result, an electrolytic solution, Such as salt 
water or car shampoo, that has entered into an externally 
positioned pinhole will not reach the weld portion 33f and a 
part of the slant portion 33e. Thus, insulation failure is 
ensured not to be caused even in high-voltage application 
environment. 
0056. In this way, insulating strength is enhanced by form 
ing the resin material 36 with multiple layers of films. An 

Jul. 7, 2011 

example is shown in FIG. 9. FIG. 9 is a diagram illustrating a 
relationship between a ratio of insulating strength of the resin 
material 36 coated on the weld portions 33f and “film thick 
ness.xnumber of coatings” of the resin material 36. In FIG.9. 
the vertical axis indicates the ratio of insulating strength and 
the horizontal axis indicates the “film thickness.xnumber of 
coatings” of the resin material 36. 
0057 Let us assume that the conventional thickness of the 
resin material 36 is 0.8 mm and that the ratio of the insulating 
strength in this case is “1”. When a film of 0.4 mm thick is 
formed by one coating, the ratio of insulating strength result 
ing from twice of Such coating using the coating method of 
the present embodiment is about “1.6”. When a film of 0.2 
mm thick is formed by one coating, the ratio of the insulating 
strength resulting from four times of Such coating is about 
“2.5”. As will be understood from these results, the smaller 
the thickness of each film is in a plurality of times of coatings 
for attaining a predetermined thickness of the resin material 
36, the higher becomes the insulating strength of the resin 
material 36. 

0.058 As described above, the resin material 36 is used for 
the insulating coating of the weld portions 33f of the conduc 
tor segments 33 of the stator 2. As an insulating-coating 
method, the powdered resin 36a that has insulation properties 
and forms films of the resin material 36 by being superheated 
is located in the vessel 101 and agitated with the supply of air. 
Meanwhile, the stator 2 is held by the rotation mechanism so 
that the annularly disposed weld portions 33fare revolved in 
the circumferential direction about the center of the annularly 
disposed weld portions 33f and that the rotary shaft of the 
stator 2 is inclined. The weld portions 33f and parts of the 
slant portions 33e of the conductor segments 33 of the stator 
2 held in this way are superheated, followed by the rotation of 
the stator 2 by the rotation mechanism to immerse the weld 
portions 33f and parts of the slant portions 33e into the pow 
dered resin 36a in the vessel 101. 

0059. The stator 2 is rotated such that the film formed by 
one revolution of the weld portions 33f and parts of the slant 
portions 33e for immersion will have a thickness that easily 
allows air to come out of the film, forms a less number of 
voids in the film, and thus barely allows formation of pin 
holes with the voids being connected through each film. After 
rotating the stator 2 a plurality of times, the weld portions 33f 
and parts of the slant portions 33e are drawn out of the vessel 
101, followed by superheating to thereby provide the resin 
material 36. 

0060. With this method, the film formed with one revolu 
tion of the weld portions 33f and parts of the slantportions 33e 
will have a less number of voids therein. Therefore, it is 
unlikely that a pin hole is formed with a plurality of voids 
being connected and passed through each film. If any pin 
holes are formed, the number will be small. Since a pinhole 
is formed when a plurality of voids in a film are happened to 
be connected through the film, the positions of the pinholes 
formed in the films with the previous revolution and the 
following revolutions will be substantially different from one 
film to another. Accordingly, the pinholes of the individual 
films will not be aligned throughout the films for direct com 
munication of the weld portion 33f and a part of the slant 
portion 33e with the outside of the resin material 36. Should 
such an alignment of the pinholes occur, the probability will 
be extremely low. In this way, the weld portions 33f and parts 
of the slant portions 33e are almost completely covered with 
the insulating resin material 36. As a result, an electrolytic 
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Solution, Such as Salt water or car shampoo, that has entered 
into an externally positioned pinhole will not reach the weld 
portion33fanda part of the slant portion33e. Thus, insulation 
failure is ensured not to be caused even in high-voltage appli 
cation environment. 

0061. As described above, one rotation of the stator 2 is 
performed such that the film will have a thickness that allows 
formation of a less number of voids and is unlikely to allow 
formation of a pinhole through the film with the voids being 
connected. With such a manner of rotation of the stator 2, the 
resin material 36 of the same thickness can be coated faster 
than in the conventional art. For example, Suppose it takes 
four seconds to achieve immersion once in coating the resin 
material 36 having a conventional one-layer configuration. In 
this regard, in the present embodiment, it takes 0.5 seconds in 
coating one layer of the resin material 36 having a thickness 
that allows formation of a less number of voids and is unlikely 
to allow formation of a pin hole through the film with the 
Voids being connected. Moreover, the immersion only has to 
be repeated seven times in the present embodiment to achieve 
the same thickness of the resin material 36 as that of the 
conventional art. 

0062. In the conventional art, the amount of adhesion of 
the resin material has been decreased because the temperature 
at the weld portions to be adhered with the resin material is 
decreasing in the vessel of the powdered resin. In this regard, 
according to the method of the present embodiment, the heat 
of the stator core is transferred to the weld portions while the 
stator is rotated after formation of one layer. Accordingly, the 
temperature of the weld portions is less decreased and thus the 
amount of adhesion is Suppressed from being decreased. In 
this way, in the method of the present embodiment, the resin 
material 36 having the same thickness as that of the conven 
tional art can be formed in 0.5x7=3.5 seconds which time is 
shorter than in the conventional art. As a result, the number of 
fabrication processes is reduced to thereby reduce the cost of 
each product. 
0063. The resin material 36 coated in this way is annularly 
provided in the circumferential direction of the stator 2, while 
joining the weld portions 33fat the tip ends of the conductor 
segments 33. Accordingly, high rigidity is attained to thereby 
prevent, for example, deformation of the coil end 31, occur 
rence of vibration/noise, and contact between adjacent con 
ductor segments 33. Also, the resin material 36 covering the 
weld portions 33f including the joints also functions as a 
protection material for reliably protecting the joints. In addi 
tion, since the resin material 36 is adhered extending from 
each weld portion 33f to a part of each slant portion 33e, the 
adhesion of the resin material 36 is reinforced in the axial 
direction. Accordingly, the resin material 36 is prevented 
from falling off due to vibration or the like. 
0064. Since the resin material 36 is only partially adhered 
to each Slant portion 33e, Sufficient space is ensured through 
which cooling air passes. Accordingly, good radiation perfor 
mance is achieved and thus the temperature at the time of 
electric generation is decreased. Further, the resin material 36 
is formed into a corrugated shape along the Surfaces of the 
weld portions 33f and the thickness of the resin material 36 is 
substantially constant in the vicinity of each weld portion33f 
including the joint. Specifically, there is neither an extremely 
thickportion nor an extremely thin portion, and thus variation 
in the degree of expansion/contraction is mitigated to thereby 
mitigate damage of the resin material 36. Since the resin 
material 36 will not be damaged, the occurrence of corrosion, 
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electrical short circuit or the like is prevented, which would 
otherwise be caused by the entry of water or the like. If a 
liquid resin different from the resin material 36 is adhered 
after coating the resin material 36, the adhesion by the resin 
material 36 will be further reinforced. The liquid resin may be 
flowed into a gap axially formed at the entrance of the slot 35 
of the stator core 32, i.e. between the conductor segments 33 
and the slot 35, to enhance the degree of connection between 
the conductor segments 33 and the stator core 32. In this way, 
by changing materials of the two resins and portions of adhe 
Sion, the range of application of the resins can be extended, 
besides the reinforcement of the mutual connection of the 
conductor segments 33. 
0065. It will be appreciated that the present invention is 
not limited to the configurations described above, but any and 
all modifications, variations or equivalents, which may occur 
to those who are skilled in the art, should be considered to fall 
within the scope of the present invention. 
0.066 For example, in the above embodiment, the joints of 
the conductor segments 33 are permitted to have a Substan 
tially identical cross sectional shape. Alternatively, the joints 
may each have a thick end. FIG. 10 is a partial perspective 
view illustrating a stator with joints each having a spherical 
shape. For example, if the weld portions at the ends of the 
respective conductor segments 33 are joined by TIG (tung 
Sten inert gas) welding, each joint 33g as a whole will be 
rounded by the Surface tension and thus will have an edgeless 
shape that is a spherical shape like a drop. Generally, the TIG 
Welding is performed by generating an arc between a tungsten 
electrode and a base material in an inert gas atmosphere and 
melting the base material using the arc heat. When the con 
ductor segments 33 are made of copper having high heat 
conductivity, the melted copper at the time of welding extends 
to the vicinity of the joint 33g, resulting in the joint 33g as a 
whole having a spherical shape. The joint 33g has a cross 
sectional dimension larger than that of the wires of the con 
ductor segments 33 configuring the joint. Accordingly, the 
joint 33g, as viewed from its base portion, is formed into a 
shapehaving a thick end. Thus, the resin material 36 which is 
coated covering the joints 33g is unlikely to come off, and 
thus is prevented from falling off due to vibration or the like. 
0067. It is important that the cross section of the thickend 
of the joint 33g is larger than that of the conductor segment 
33. It is desirable that the thick end of the joint is thicker than 
the conductor segment 33 which configures the joint and has 
a rectangular cross section. In other words, it is desirable that 
the thickend of the joint is thicker than the conductor segment 
33 both in the width direction and in the thickness direction. 
However, the thick end may be thicker only in either one of 
the width direction and the thickness direction. In such a 
shape as well, the resin material 36 can be adhered extending 
down to the base of each joint having a thick end to thereby 
wrap the thickend area. Use of Such a shape can reinforce the 
adhesion of the resin material 36. 

0068. In the embodiment described above, the number of 
conductors per one slot 35 has been two. Alternatively, the 
number of the conductors per one slot 35 may be increased. 
FIG. 11 is a partial cross-sectional view illustrating a stator in 
which four conductor segments are inserted into each slot. 
Specifically, as shown in FIG. 11, for example, four conduc 
tor segments 133 may be aligned, for accommodation, only in 
the depth direction in each slot 135 formed in the stator core 
32. In such a structure, a joint structure as shown in FIG. 12 
can be used. The four conductor segments 133 accommo 
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dated in one slot 135 are alternately extended in a different 
circumferential direction. In FIG. 12, the slant portions of the 
conductor segments 133 configuring an outermost peripheral 
segment layer, i.e. disposed on the front side as viewed in the 
figure, are extended clockwise, while the Slant portions con 
figuring an innermost peripheral segment layer, i.e. disposed 
on the rear side as viewed in the figure, are extended coun 
terclockwise. The weld portion 133f at the tip end of one 
conductor segment 133 disposed in one slot 135 is joined to 
the weld portion 133fat the tip end of a different conductor 
segment 133 extending from a different slot 135 which is 
distanced by a predetermined pitch from the former slot 135. 
0069. In FIG. 12, the innermost conductor segments 133 
are joined to the respective conductor segments 133 config 
uring a secondly inner segment layer, and the conductor seg 
ments 133 in a thirdly inner segment layer are joined to the 
respective conductor segments 133 configuring the outermost 
segment layer. A resin material 136 is coated to cover at least 
the weld portions 133fat the tip ends of the respective con 
ductor segments 133. 
0070. In the embodiment described above, the substan 

tially U-shaped conductor segments 33 have been used, the 
conductor segments 33 each having the turn portion 33c on 
one end face of the stator core 32. Alternatively, conductor 
segments 233 each having a shape as shown in FIG.13 may be 
used. FIG. 13 is a perspective view illustrating the conductor 
segment 233 with a shape that may be called an I-shaped or 
J-shaped form. Specifically, as shown in FIG. 13, each con 
ductor segment 233 has a shape without a turn portion, which 
shape corresponds to one half of the U-shaped conductor 
segment 33 separated at the turn portion 33c. Using such 
conductor segments 233, both ends of each of the conductor 
segments 233 may be joined. The conductor segment 233 
shown in FIG. 13 is configured by an inner conducting body 
233h that is a straight portion inserted into the slot 35 of the 
stator core 32, slant portions 233i provided at both ends of the 
inner conducting body 233.h and extended in the axial direc 
tion of the stator core 32, and weldportions 233f formed at the 
ends of the respective slant portions 233i. At least one of the 
two slant portions 233i is obtained by bending the conductor 
segment 233, after insertion into the slot 35, from a state as 
indicated by broken lines in the figure. 
0071 FIG. 14 is a partial side view illustrating a stator 
configured by using the conductor segments 233 illustrated in 
FIG. 13. As shown in FIG. 14, the weld portion 233fisjoined, 
for connection, to the weld portion 233f of a different con 
ductor segment 233 inserted into a different slot 35. After that, 
adjacently located joints are coated with a resin material 236 
to form a stator winding as a whole. The simple shape of the 
conductor segment 233 has an advantage of facilitating 
manufacture. In addition, since each conductor segment 233 
and each insulator 34 can be mated on a one-to-one basis, the 
work of inserting the insulator 34 into the slot 35 and further 
inserting the conductor segment 233 into the insulator 34 is 
facilitated. 

0072. In the embodiment described above, the weld por 
tions 33fat the tip ends of the respective conductor segments 
33 have been annularly coated with the resin material 36. The 
resin material 36, however, may not necessarily be a single 
resin material, but may be a combination of two or more 
materials. Further, the slant portions 33e of the conductor 
segments 33 may not necessarily be slanted in both of the 
inner and outer segment layers. Instead, the Slant portions 33e 

Jul. 7, 2011 

in either one of the segment layers may be extended along the 
axial direction, and only those in the other one of the segment 
layers may be slanted. 
0073. In the above embodiment, a part of each slant por 
tion 33e has been covered with the resin material 36. Alter 
natively, a larger area of the slant portion33e may be adhered 
with the resin material 36 more sparsely (thinner) than in the 
weld portion 33f. In this case as well, gaps are formed by the 
crossing of the slant portions 33e of the respective conductor 
segments 33 to serve as a vent for the cooling air, whereby 
good cooling performance is ensured. 
0074. In the above embodiment, the resin material 36 has 
been formed into a corrugated shape that goes along the shape 
of the weld portion 33f at the tip end of each conductor 
segment 33. Alternatively, the resin material 36 may be 
formed into a simple ring shape without corrugation. In this 
case as well, rigidity is enhanced to prevent deformation of 
the coil ends, generation of vibration/noise, contact between 
the adjacently located conductor segments 33, and the like. In 
addition, since the gaps can be ensured at the slant portions for 
the flow of the cooling air, good cooling performance is 
ensured. 
0075 FIG. 15 is a diagram illustrating a state where only 
weld portions 33f of a stator are coated with a resin material 
36-1. As shown in FIG. 15, the resin material 36-1 may be 
coated only onto the weld portions 33f so that the weld por 
tions 33f covered with the resin material are independent of 
each other. 
0076. In a method of independently coating the resin 
material 36-1 onto each weld portion 33f, only the weld 
portions 33f of the conductor segments 33 of the stator 2 held 
by the holder 103 shown in FIG. 8 are immersed in the 
powdered resin 36a in the vessel 101. The stator 2 is rotated 
for immersion to coat a film of the resin material 36-1 onto 
each of the weld portions 33f. In this case, the stator 2 is 
rotated such that the film resulting from one rotation will have 
a thickness with which a less number of voids are formed 
therein and pinholes are unlikely to be formed with the voids 
being connected through the film. After rotating the stator 2 a 
plurality of number of times, the weld portions 33fare drawn 
out of the vessel 101, followed by superheating to thereby 
provide the resin material 36-1. 
0077 According to this method, the resin material 36-1 is 
coated only onto the weld portions 33f which are annularly 
disposed with a substantially equal interval therebetween. 
With this method as well, the same advantages as in the case 
of the resin material 36 described above are obtained. With 
this method, the adjacently located weld portions 33fare not 
connected with each other via the resin material 36-1 that 
would otherwise have been coated onto a part of each slant 
portion 33e. Accordingly, a creepage distance between the 
adjacently located weld portions 33f is ensured, and thus 
electrical discharge can be eliminated from between the adja 
cently located weld portions 33f. 
0078. Alternatively, a plurality of the U-shaped conductor 
segments 33 shown in FIG.2 may be connected as indicated 
by a reference numeral 330 in FIG. 19. Then, these conductor 
segments 330 may be disposed along the circumference of a 
stator core so as to be accommodated in the respective pre 
determined slots. 

0079. With reference to FIGS. 16 to 18, hereinafter is 
described a method of insulating-coating of the weld portions 
of these conductor segments. FIG.16 is a diagram illustrating 
the stator 2 held by the holder 103, and the vessel 101 in which 
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powdered resin material is located. FIG. 17 is a diagram 
illustrating the stator 2 illustrated in FIG. 16, as viewed from 
an arrow P of FIG. 16. FIG. 18 is a diagram illustrating a weld 
portion 33f.1 of the stator 2 illustrated in FIG. 17, as viewed 
from an arrow Q of FIG. 17. 
0080 Specifically, as shown in FIGS. 16 to 18, tip end 
portions of the plurality of connected conductor segments are 
bent outward in the radial direction with respect to the annular 
outline of the stator 2. The weld portions 33f-1 at these bent 
tip ends are annularly disposed with a Substantially equal 
interval therebetween. As shown in FIG. 16, when the weld 
portions 33f.1 are going to be coated with the resin material 
36-1, the stator 2 is held by the rotation mechanism such that 
the weldportions 33f.1 are revolved along the circumferential 
direction about the center of the annular outline of the stator 
2 and that the rotary shaft 103a is in parallel with the surface 
of the powdered resin 36a in the vessel 101, the surface being 
a boundary between the powdered resin 36a and the outside. 
I0081. Then, the weld portions 33f.1 of the stator 2 held are 
superheated, followed by rotating the stator 2 by the rotation 
mechanism so that only the weld portions 33f.1 are immersed 
in the powdered resin 36a in the vessel 101. In this case, the 
stator 2 is rotated for immersion such that the film coated with 
one revolution of the weld portions 33f-1 will have a thickness 
that causes a less number of voids and thus is unlikely to be 
formed with a pinhole through the film with the voids being 
connected. After rotating the stator 2 several number of times, 
the weld portions 33f1 are drawn out of the vessel 101 and 
superheated to provide the resin material 36-1. 
0082. According to this method, the resin material 36-1 is 
easily coated only onto the weld portions 33f.1 annularly 
disposed with substantially an equal interval therebetween. 
This is because the weld portions 33f.1 are formed by bending 
radially outward (in a direction of making a diameter large) a 
tip end portion of each of the plurality of conductor segments 
of the stator 2, the bent tip ends are welded, and the weld 
portions 33f1 are annularly disposed with substantially an 
equal interval therebetween. Thus, when the resin material 
36-1 is going to be provided only at the weld portions 33f.1, 
the rotary shaft for revolving the radially bent and annularly 
disposed weld portions 33f.1 has to be made parallel to the 
boundary surface of the powdered resin 36a in the vessel 101. 
In this case, the stator 2 has to be vertically lifted downtoward 
the vessel 101 so as to be orthogonal to the boundary surface 
to immerse only the weld portions 33f.1 in the powdered resin 
36a in the vessel 101. In this way, the resin material 36-1 is 
easily coated only onto the weld portions 33f.1. 
0083. As described above, a tip end portion of each of the 
plurality of conductor segments 33 is bent radially outward 
with respect to the annular outline of the stator 2, and the weld 
portions 33f.1 at the bent tip ends are annularly disposed with 
substantially an equal interval therebetween. As a result, the 
interval between the annularly disposed weld portions 33f.1 
becomes larger. Accordingly, coating only the weld portions 
33f.1 disposed in this way can enhance insulation properties 
by that much of the larger degree of the interval. 
0084. In the insulating-coating method for the weld por 
tions explained referring to FIGS. 16 to 18, only the weld 
portions 33f.1 are immersed in the powdered resin 36a in the 
vessel 101 to provide the resin material 36-1 at the weld 
portions 33f.1. Alternatively, not only the weld portions 33f.1 
but also the portions each connecting the adjacently located 
weld portions (i.e. parts of the slant portions 33e) may be 
immersed in the powdered resin 36a in the vessel 101. In this 
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case as well, similar to the case of immersing only the weld 
portions 33f.1, the resin material 36-1 can be provided at the 
weld portions 33f.1 and at the portions each connecting the 
adjacently located weld portions. Also, in this case as well, 
the effect similar to the case of immersing only the weld 
portions 33f21 can be exerted. It should be appreciated that the 
insulating-coating method for the weld portions explained 
referring to FIG.8 may be applied to the conductor segment 
330 shown in FIG. 19. 

0085. As a matter of course, the stator for a vehicular 
electric rotating machine and the insulating-coating method 
for the weld portions of the stator according to the present 
embodiment can be applied to motor-generators for hybrid 
vehicles, which perform driving and electric generation with 
high Voltage, to enhance insulation properties. 
I0086. Hereinafter, aspects of the above-described embodi 
ments will be summarized. 

I0087 As an aspect of the embodiment, a stator for an 
electric rotating machine, including: a stator core which has a 
plurality of slots; and a stator winding which is provided at the 
stator core, the stator winding having a plurality of conductor 
segments each of which includes an inner conducting body 
accommodated in the slot of the stator core and coil ends 
exposed from the slot, and weld portions which are connected 
with each other by welding the conductor segments at least 
one of the coil ends, wherein the weld portions are annularly 
disposed with an interval therebetween, the weld portions are 
coated with an insulating resin material, and the resin material 
is formed of a plurality of layered insulating films. 
I0088. In the above stator, the plurality of layered insulat 
ing films are formed so that positions of pinholes are different 
from one film to another, the pinholes each being formed by 
a plurality of Voids being connected through each of the 
insulating films. 
I0089. According to these configurations, the positions of 
the pin holes formed through the individual insulating films 
configuring the resin material are different from one film to 
another. Therefore, forming the resin material with the plu 
rality of layered insulating films can prevent alignment of the 
pin holes throughout the insulating films to thereby prevent 
the weld portions from directly communicating with the out 
side of the resin material. Accordingly, each weld portion is 
completely covered with the insulating resin material. As a 
result, an electrolytic Solution, Such as salt water or car sham 
poo, that has entered into an externally positioned pin hole 
will not reach the weld portion and a part connecting between 
the adjacently located weld portions. Thus, insulation failure 
is ensured not to be caused even in a high-voltage application 
environment. 

0090. In the above stator, the resin material covers the 
weld portions so that the covered weld portions are indepen 
dent of each other. 
0091. According to this configuration, the adjacently 
located weld portions will not be connected with each other 
by the resin material covering the weld portions. Accordingly, 
a creepage distance between the adjacently located weld por 
tions can be ensured, and thus electrical discharge can be 
eliminated from between the adjacently located weld por 
tions. 

0092. In the above stator, tip ends of the plurality of the 
conductor segments are bent outward in the radial direction of 
the stator, and the weld portions at the bent tip ends are 
annularly disposed with an interval therebetween. 
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0093. According to this configuration, the interval 
between the annularly located weld portions becomes larger, 
and thus the insulation properties are enhanced by that much 
of the larger degree of the interval. 
0094. In the above stator, the resin material covers the 
weld portions and parts which connect between the adja 
cently located weld portions. 
0095 According to this configuration, since the resin 
material covers not only the weld portions but also the parts 
which connect between the adjacently located weld portions, 
the effects described above are produced at not only the weld 
portions but also the parts. 
0096. As another aspect of the embodiment, a manufac 
turing method of a stator for an electric rotating machine, the 
stator including a stator core which has a plurality of slots; 
and a stator winding which is provided at the stator core, the 
stator winding having a plurality of conductor segments each 
of which includes an inner conducting body accommodated 
in the slot of the stator core and coil ends exposed from the 
slot, and weld portions which are connected with each other 
by welding the conductor segments at least one of the coil 
ends, includes: using a vessel in which insulating powdered 
resin, which forms an insulating film forming the resin mate 
rial, is located and air is Supplied for agitating the powdered 
resin; heating the weld portions of the rotor, and thereafter 
immersing the weld portions into the vessel while rotating the 
stator, and drawing out the weld portions from the vessel, 
after rotating the stator a plurality of times, thereby forming 
the insulating film of the resin material. 
0097. According to this method, a less number of voids are 
formed in the insulating film which is provided with one 
revolution of the weld portions of the stator. Accordingly, pin 
holes are unlikely to be formed by a plurality of voids being 
connected through the film. If any pin holes are formed, the 
number will be small. Since a pin hole is formed when a 
plurality of Voids in an insulating film are happened to be 
connected through the film, the positions of the pin holes 
formed in the insulating films with the previous revolution 
and the following revolution will be substantially different 
from one film to another. Accordingly, the pin holes of the 
individual insulating films will not be aligned throughout the 
insulating films for direct communication of the weld portion 
and a part connecting the adjacently located weld portions, 
with the outside of the resin material. Should such an align 
ment of the pinholes occur, the probability will be extremely 
low. In this way, the weld portions are almost completely 
covered with the insulating resin material. As a result, an 
electrolytic solution, Such as salt water or car shampoo, that 
has entered into an externally positioned pin hole will not 
reach the weld portions. Thus, insulation failure is ensured 
not to be caused even in high-voltage application environ 
ment. 

0098. As described above, one rotation of the stator is 
performed such that the insulating film will have a thickness 
that allows formation of a less number of voids and is unlikely 
to allow formation of a pinhole through the insulating film 
with the voids being connected. With such a manner of rota 
tion of the stator, the resin material of the same thickness can 
be coated faster than in the conventional art. For example, 
Suppose it takes four seconds to achieve immersion once in 
coating the resin material formed of the insulating film having 
a conventional one-layer configuration. In this regard, in the 
present embodiment, one rotation of 0.5 seconds can achieve 
coating of one layer of the insulating film, and the layer will 

Jul. 7, 2011 

have a thickness that allows formation of a less number of 
voids and is unlikely to allow formation of a pinhole through 
the insulating film with the voids being connected. Moreover, 
the rotation only has to be repeated seven times in the present 
embodiment to achieve the same insulating film as that of the 
conventional art. 
0099. In the conventional art, the amount of adhesion of 
the resin material has been decreased because the temperature 
at the weld portions to be adhered with the resin material is 
decreasing in the vessel for the powdered resin. In this regard, 
according to the method of the present embodiment, the heat 
of the stator core is transferred to the weld portions while the 
stator is rotated after formation of one layer. Accordingly, the 
temperature of the weld portions is less decreased and thus the 
amount of adhesion is Suppressed from being decreased. In 
this way, in the method of the present embodiment, the resin 
material having the same thickness as that of the conventional 
art can be formed in 0.5x7=3.5 seconds which time is shorter 
than in the conventional art. As a result, the number of fabri 
cation processes is reduced to thereby reduce the cost of each 
product. 
0100. In the above method, tip ends of the plurality of the 
conductor segments are bent outward in the radial direction of 
the stator, and the weld portions at the bent tip ends are 
annularly disposed with an interval therebetween. 
0101. According to this method, the interval between the 
annularly located weld portions becomes larger, and thus the 
insulation properties are enhanced by that much of the larger 
degree of the interval. 
0102. In the above method, the resin material is formed on 
the weld portions and parts which connect between the adja 
cently located weld portions. 
0103) According to this method, since the resin material 
covers not only the weld portions but also the parts which 
connect between the adjacently located weld portions, the 
effects of the above manufacturing method are produced at 
not only the weld portions but also the parts. 

What is claimed is: 
1. A stator for an electric rotating machine, comprising: 
a stator core which has a plurality of slots; and 
a stator winding which is provided at the stator core, the 

stator winding having a plurality of conductor segments 
each of which includes an inner conducting body 
accommodated in the slot of the stator core and coil ends 
exposed from the slot, and weld portions which are 
connected with each other by welding the conductor 
segments at least one of the coil ends, wherein 

the weld portions are annularly disposed with an interval 
therebetween, 

the weld portions are coated with an insulating resin mate 
rial, and 

the resin material is formed of a plurality of layered insu 
lating films. 

2. The stator according to claim 1, wherein 
the plurality of layered insulating films are formed so that 

positions of pin holes are different from one film to 
another, the pinholes each being formed by a plurality of 
Voids being connected through each of the insulating 
films. 

3. The stator according to claim 1, wherein 
the resin material covers the weld portions so that the 

covered weld portions are independent of each other. 
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4. The stator according to claim 1, wherein 
tip ends of the plurality of the conductor segments are bent 

outward in the radial direction of the stator, and the weld 
portions at the bent tip ends are annularly disposed with 
an interval therebetween. 

5. The stator according to claim 1, wherein 
the resin material covers the weld portions and parts which 

connect between the adjacently located weld portions. 
6. A manufacturing method of a stator for an electric rotat 

ing machine, the stator including a stator core which has a 
plurality of slots; and a stator winding which is provided at the 
stator core, the stator winding having a plurality of conductor 
segments each of which includes an inner conducting body 
accommodated in the slot of the stator core and coil ends 
exposed from the slot, and weld portions which are connected 
with each other by welding the conductor segments at least 
one of the coil ends, comprising: 
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using a vessel in which insulating powdered resin, which 
forms an insulating film forming the resin material, is 
located and air is Supplied for agitating the powdered 
res1n; 

heating the weld portions of the rotor, and thereafter 
immersing the weld portions into the vessel while rotat 
ing the stator, and 

drawing out the weld portions from the vessel, after rotat 
ing the stator a plurality of times, thereby forming the 
insulating film of the resin material. 

7. The method according to claim 6, wherein 
tip ends of the plurality of the conductor segments are bent 

outward in the radial direction of the stator, and the weld 
portions at the bent tip ends are annularly disposed with 
an interval therebetween. 

8. The method according to claim 5, wherein 
the resin material is formed on the weld portions and parts 

which connect between the adjacently located weld 
portions. 


