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ENAMEL COMPOSITION AND PARTIAL DISCHARGING-RESISTANT MAGNET WIRE BACKGROUND
OF THE INVENTION 5 Field of the Invention The present invention relate to a
partial discharging-resistant wire enamel composition and a partial
discharging-resistant magnet wire. Description of the Related Art 10 A
mechanism of partial discharging deterioration of electrically insulation
materials is hypothesized that charged particles generated by partial
discharge collide with an insulation material, the collision causes cutting
off of a polymer chain of the insulation material, and thermal
decomposition due to sputtering 15 and local temperature rise, further,
ozone generated by the partial discharge causes chemical deterioration. and
the like of the insulation material, and progress of these deteriorations
leads finally to insulation breakdown of an electric machinery coil.
Partial discharge deterioration in an inverter control 20 apparatus which
recently become to be used widely is presumed to be caused by a phenomenon
in which a high voltage surge is superimposed as a switch pulse, leading to
deterioration of a coil of an inverter control apparatus. Contrary to this)
partial discharge deterioration in an 25 generally used high voltage
transformer treated with mold insulation or interlayer insulation is caused
by minute cavity generated in an insulation layer. As the insulation
material which is not easily deteriorated   29 November 2003 by partial,
discharge, inorganic insulation materials, such as metal oxides, nitrides)
glass, mica and the like are known. Further, as the magnet wire having
excellent partial discharge deterioration-resistance, those produced by
coating wire enamel 5 composition prepared by dispersing an inorganic
insulation material fine powder, such as silica, alumina, titanium oxide
and the like are known. In such a partial discharge-resistant magnet wire,
the lager the containing amount of inorganic insulation material fine
powder 10 in an insulation coating, the greater the improvement of partial
discharge deterioration-resistance. However, in a magnet wire containing a
large amount of an inorganic insulation material fine powder in an
insulation coating, flexibility) softening property, winding property,
extensibility 15 and the like deteriorate. If an electric machinery coil is
formed by a magnet wire having deteriorated flexibility, softening
property, winding property, extensibility and the like, many cracks will be
formed in a coating of the magnet wire. Consequently) an effect of
improving partial discharge deterioration-resistance can not ?0 be exerted.
An inorganic insulation material-dispersed magnet wire having a multi-layer
structure is used for satisfying both improvement in partial discharge
deterioration-resistance and improvement in flexibility, softening
property, winding property, extensibility 35 and the like. Figs. 1 and 2
show a cross sectional view of such an inorganic 



insulation material-dispersed magnet wire having a multi-layer structure.
In Figs. 1 and 2, 1 represents a conductor, 2 represents   g 29 November
2003 a polyamideimide under coating layer, 3 represents an inorganic
insulation material-dispersed wire enamel composition coating layer, and 4
represents a polyamideimide over coating layer. An inorganic insulation
material-dispersed magnet wire having 5 a multi-layer structure as shown in
Fig. 1 is comprising a conductor l, an inorganic insulation
material-dispersed wire enamel composition coating layer 3 provided on a
conductor 1, and a polyamideimide over coating layer 4 provided on the
inorganic insulation material-dispersed wire enamel composition coating
layer 3.. 10 An inorganic insulation material-dispersed magnet wire having
a multi-layer structure as shown in Fig. 2 is comprising a conductor 1) a
polyamideimide under coating layer 2 provided on a conductor 1, an
inorganic insulation material-dispersed wire enamel composition coating
layer 3 provided on the polyamideimide under 15 coating layer 2, and a
polyamideimide over coating layer 4 provided on the inorganic insulation
material-dispersed' wire enamel composition coating layer 3. However, in
the above-described magnet wire as shown in Fig.1 and Fig.2, a large amount
of inorganic insulation material is 20 dispersed in the inorganic
insulation material-dispersedwireenamel composition coating layer 3,
consequently, flexibility, softening property, winding property,
extensibility and the like are inevitably inferior to those of a general
enameled wire. For example, if these magnet wires are wound after 10%
extension) cracks are 25 formed on the inorganic insulation.
material-dispersed wire enamel composition coating layer 3. Further, in a
wire enamel composition in which a large amount of an inorganic insulation
material has thus been dispersed, as   29 November 2003 r a result of
precipitation or whitening e. the inorganic insulation material, there
appears a fear or deterioration in surface smoothness of a magnet wire, or
decrease in 'electric insulation-resistance and mechanical properties. 5
SUMMARY OF THE INVENTION  The present invention has been made based on the
above-mentioned problems, and an object thereof is to solve the
above-mentioned prior art problems and to provide a partial 10
discharge-resistant wire enamel composition having excellent dispersibility
of an inorganic insulation material and a partial discharge-resistant
magnet wire having both flexibility and partial discharge
deterioration-resistance. A partial discharge-resistant wire enamel
composition of the 15 present invention is a wire enamel composition
wherein at least one fine particle sol selected from the group of metal
oxide fine particle sol and silicon oxide fine particle sol is dispersed)
said wire enamel composition comprising 100 parts by weight of wire enamel
resin and 3 to 100 part by weight of said at least one 20 fine particle sol
selected from the group of a metal oxide fine particle sol and a silicon
oxide fine particle sol. Further, a partial discharge-resistant magnet wire
of the present invention is a magnet wire obtained by coating and baking
directly or through other coati^.g layer on a conductor a partial
discharge-resistant wire enamel composition wherein at least one fine
particle sol selected from the group of metal oxide fine particle sol and
silicon oxide fine particle sol is dispersed, said wire enamel composition
comprising 100 parts by weight of wire enamel    29 November 2003 -5 resin
and 3 to 100 parts by weight of said at least one fine particle sol
selected from the group of a metal oxide fine particle sol and a silicon
oxide fine particle sol. In the present invention, the content of fine
particle sol 5 selected form the group of a metal oxide fine particle sol
and a silicon oxide fine particle sol is from 3 to 100 parts by weight per
100 parts by weight of wire enamel resin content of a wire enamel
composition. If the content is less than 3 parts by weight, an effect of
improving partial discharge deterioration 10 will be insufficient) and if
over 100 parts by weight, flexibility and extension-resistance will be
deteriorate. The future of the preset invention is that a transparent or
opalescent colloid (this colloid is referred to as sol) comprising
dispersing medium excellent compatibility with a wire enamel 15 composition
and fine particles selected from the group of metal oxide fine particles
and a silicon oxide fine particles dispersed therein, is dispersed in a
wire enamel composition to accomplish a uniform dispersion of the fine
particles. In this case, use of metal oxide fine particles or silicon oxide
fine particles having 20 an average particle size of 100 nm (100 x 10-9 mm)
or less is preferable for realising smoothness or flexibility of the wire
enamel composition coating layer. In the magnet wire of the present
invention, a coating layer composed of a wire enamel composition in which
at least one fine ZS particle sol selected from the group of metal oxide
fine particle 



sol and silicon oxide fine particle sol is dispersed may be formed as the
outermost layer. Another aspect of the magnet wire of this invention is
lubricant coating layer which import excellent sliding   g 29 November 2003
property to a magnet wire may be formed around the coating layer composed
of a wire enamel composition of this invention. BRIEF DESCRIPTION OF THE
DRAWINGS 5 Fig. 1 is a sectional view of a conventional
polyamideimide-overcoated inorganic insulation material-dispersed magnet
wire. Fig. 2 is a sectional view of a conventional
polyamideimide-undercoated and polyamideimide-overcoated 10 inorganic
insulation material-dispersed magnet wire. Fig. 3 is a sectional view of a
partial discharge-resistant enameled wire of example 1. Fig. 4 is a
sectional view of a lubricant polyamideimide-overcoated partial
discharge-resistantmagnetwire 15 of example 3. DESCRIPTION OF THE PREFERRED
EMBODIMENTS Examples of a partial discharge-resistant wire enamel
composition and a partial discharge-resistant magnet wire of the 30 present
invention will be illustrated. In the present invention, a copper wire,
aluminum wire, nickel wire and the like may be used as the conductor. The
base wire enamel material of the present invention can be of a11
industrially available wire enamel composition including, 25 for example, a
formal wire enamel composition, polyester wire enamel composition)
polyesterimide wire enamel composition, polyamideimide wire enamel
composition, polyimide wire enamel composition and the like.   29 November
2003 7 The metal oxide fine particle sol preferably used in present
invention is one having excellent dispersibiiity in a wire enamel
composition and having property to improve part-ia1 discharge-resistance,
including, for example, alumina fine parctcle S sol, zirconia fine particle
sol, titania fine particle sol, yttria fine particle and the like. The
silicon oxide fine particle so'., preferably used in this invention is, for
example) silica fine particle sol. Further, these sols may be
solvent-substituted. The dispersing medium for the metal oxide fine
particle sol 10 or silicon oxide fine particle sol preferably used in
present invention is one having excellent solubility with a wire enamel
composition) for example) water, methanol, dimethylacetamide, methyl ethyl
isobutyl ketone, xylene/butanol mixed solvent, and the like. 15
Additionally, if a general metal oxide or silicon oxide is dispersed in
fine particle condition into a wire enamel composition, partial discharge
deterioration-resistance of an enameled wire will not be improved unless a
metal oxide or silicon oxide is contained in an amount of SO parts by
weight or more per 100 parts by weight 20 of wire enamel resin content in
the wire enamel composition. On the other hand, in the present invention, a
remarkable effect of improving partial discharge deterioration-resistance
is exerted even if the amount of metal oxide fine particles or silicon
oxide fine particles is 3 parts by weight. The reason for this is that 25
by dispersing metal oxide fine particle sol or silicon oxide fine particle
sol into a wire enamel composition, a partial discharge-resistant wire
enamel composition manifesting uniform dispersibility is obtained, and by
coating this partial   8 29 November 2003 discharge-,resistant wire enamel
composition on a conductor, a partial discharge-resistant enameled wire
having both excellent extension and partial discharge
deterioration-resistance can be obtained. Accordingly, a partial
discharge-resistant magnet wire of the present invention shows excellent
various properties such as appearance, close adherence, flexibility and the
like in addition to excellent extension and partial discharge
deterioration-resistance. For this reason, in a partial 10
discharge-resistant magnet wire of the present invention, an under coating
layer or over coating layer becomes dispensable. Of course, an under
coating layer or over Coating layer can be provided, if necessary, under or
over a partial discharge-resistant wire enamel composition coating layer of
the present invention. 15 Further, in a partial discharge-resistant magnet
wire of the present invention, if necessary, a self lubricating coating
layer may also be provided as an outermost layer. Example 20 Examples of a
partial discharge-resistant wire enamel composition and a partial
discharge-resistant magnet wire of the present invention together with
comparative example will be explained below. (Example 1) 35 Silica sol
(dispersing medium: xylene/butanol, average particle size of silica: 12 nm)
was added to a tris-(hydroxyethyl isocyanurate)-modified polyester imide
wire enamel composition, 



and mixed by stirring to obtain a partial discharge-resistant wire   9 29
November 2003 enamel composition containing 20 parts by weight of the
silica fine particle per 100 parts by weight of wire enamel resin. ' The
resultant partial discharge-resistant wire enamel composition was, then,
appliedonacopperconductorhavingadiameter 5 of 1.0 mm by seven times coating
and baking to obtain 35um thickness of a silica fine particle sol-dispersed
wire enamel composition coating layer. Fig. 3 shows a sectional view of the
partial discharge-resistant magnet wire of example 1 thus obtained. In Fig.
14 3, 1 represents the conductor) and 10 represents the-fine particle
sol-dispersed wire enamel composition coating layer. (Example 2) Silica sol
(dispersing medium: xylene/butanol, average particle size of silica: 12 nm)
was added to a tris-(hydroxyethyl 15 isocyanurate)-modified polyester imide
wire enamel composition, and mixed by stirring to obtain a partial
discharge-resistant wire enamel composition containing 60 parts by weight
of the silica fine particle per 100 parts by weight of wire enamel resin.
The resulted partial discharge-resistant was wire enamel 20 composition)
then, applied on a copper conductor having a diameter of 1.0 mm by seven
times coating and baking to obtain 35 um thickness of a silica fine
particle sol-dispersed wire enamel composition coating layer. (Example 3)
25 Silica sol (dispersing medium: xylene/butanol, average particle size of
silica: 12 nm) was added to a tris-(hydroxyethyl isocyanurate)-modified
polyester imide wire enamel composition, and mixed by stirring to obtain a
partial discharge-resistant wire   29 November 2003 ?0 enamel composition
containing 30 parts by weight of the silica fine particle per 100 parts by
weight of wire enamel resin. The .resulted partial discharge-resistant wire
enamel composition was, then, applied on a copper conductor having a
diameter of 1.0 mm by seven times coating and baking to obtain 32 um
thickness or a silica fine particle so1-dispersed wire enamel composition
coating layer. Further. a lubricant polyamideimide wire enamel composition
(Hi-406sL manufactured by Hitachi Chemical Co. Ltd.) was applied 10 over
the partial discharge-resistant wire enamel composition coating layer by
coating and baking to obtain 3um thickness of a self lubricating coating
layer. Fig. 4 shows a sectional view of the lubricant partial
discharge-resistant magnet wire of example3. In Fig.4.l represents 15 the
conductor, 10 represents the silica sol-dispersed wire enamel composition
coating layer, and 11 represents the lubricant polyamideimide over coat
layer. (Example 4) , Silica sol (dispersing medium: dimethylacetamide,
average 20 particle size of silica: 30nm) was added to a polyamideimide
wire enamel composition) and mixed by stirring to obtain a partial
discharge-resistant wire enamel composition containing 40 parts by weight
of the silica fine particle per 100 parts by weight of wire enamel resin.
The resultant partial discharge-resistant wire enamel composition was then,
applied on a copper conductor having a diameter or 1. 0 mm by seven times
coating and baking to obtain 35um thickness of a silica fine particle sol
dispersed wire enamel composition   1 1 29 November 2003 coating layer.
(Example 5) Silica sol (dispersing medium: dimethylacetamide, average
particle size of silica: 30 nm) was added to a polyimide wire enamel 5
composition) and mixed by stirring to obtain a partial discharge-resistant
wire enamel composition containing 40 parts by weight of the silica fine
particle per 100 parts by weight of wire enamel resin. The resultant
partial discharge-resistant wire enamel 10 composition was , then, applied
on a copper conductor having a diameter of 1. 0 mm by seven times coating
and baking to obtain 35 um thickness of a silica fine particle
sol-dispersed wire enamel composition coating layer. (Example 6) 15
Zirconia sol (dispersing medium: water, average particle size of zirconia:
70 nm) was added to a polyimide wire enamel composition, and mixed by
stirring to obtain a partial discharge-resistant wire enamel composition
containing 40 parts by weight of the silica fine 



particle per 100 parts by weight of wire enamel resin. 20 The resultant
partial discharge-resistant wire enamel composition was, then, applied on a
copper conductor having a conductor diameter of 1.0 mm by seven times
coating and baking to obtain 35 um thickness of a metal oxide fine particle
sol-dispersed wire enamel composition coating layer. 25 (Example 7) Alumina
sol (dispersing medium: water, average particle size of alumina: 10 to 20
nm) was added to a polyimide wire enamel composition, and mixed by stirring
to obtain a partial   29 November 2003 discharge-resistant wire enamel
composition containing 40 parts by weight of the silica fine particle per
100 parts by weight of wire enamel resin. The resultant partial
discharge-resistant wire enamel S composition was ( then, applied on a
copper conductor having a diameter of 1.0 mm by seven times coating and
baking to obtain 35 um thickness of a metal oxide fine particle
sol-dispersed wire enamel composition coating layer. (Example 8) 10 A
polyamideimide wire enamel composition was applied on a copper wire having
diameter of 1.0 mm by four times coating and baking to obtain the 20 um the
thickness of a polyamideimide wire enamel composition coating layer. '
Silica sol (dispersing medium: dimethylacetamide, average 15 particle size
of alumina: 12 nm) was added to a polyimide wire enamel composition, and
mixed by stirring to Obtain a partial discharge-resistant wire enamel
composition containing 40 parts by weight of the silica fine particle per
100 parts by weight of wire enamel resin. 20 The resultant partial
discharge-resistant wire enamel composition was, then, applied on the
polyamideimide wire enamel composition coating layer by twice coating and
baking to obtain 10 I: m thickness of a silica fine particle sol-dispersed
wire enamel composition coating layer. 25 Further, a polyamideimide wire
enamel composition was applied over the silica fine particle sol-dispersed
wire enamel composition coating layer by coating and baking to obtain 5um
thickness of a polyamideimide wire enamel composition coating layer.   13
29 November 2003 This partial discharge-resistant magnet wire of example 8
is three-layer structure magnet wire having a polyamideimide undercoat
layer) a partial discharge-resistant intermediate layer and a
polyamideimide overcoat layer. 5 (Comparative Example 1) Silica sol
(dispersing medium: xylene/butanol, average particle size of silica: 12 nm)
was added to a tris- (hydroxyethyl isocyanurate)-modified polyester imide
wire enamel composition) and mixed by stirring to obtain a partial
discharge-resistant wire 10 enamel -composition containing 2 parts by
weight of the silica fine particle per 100 parts by weight of wire enamel
resin. The resultant partial .discharge-resistant wire enamel composition
was') then, applied on a copper conductor having a diameter of 1. 0 mm by
seven times coating and baking to obtain 35 um thickness 15 of a silica
fine particle sol-dispersed wire enamel composition coating layer. 



(Comparative Example 2) Silica sol was added to a tris-(hydroxyethyl
isocyanurate)-modified polyester imide wire enamel composition, 20 and
mixed by stirring to obtain a partial discharge-resistant wire enamel
composition containing 120 parts by weight of the silica fine particle per
100 parts by weight of wire enamel resin. The resultant partial
discharge-resistant wire enamel composition was, then, applied on a copper
conductor having a diameter 35 of 1. 0 mm by seven times coating and baking
to obtain 35 um thickness of a metal oxide fine particle sol-dispersed wire
enamel composition coating layer. (Comparative Example 3)   14 29 November
2003 A tris-(hydroxyethyl isocyanurate)-modified polyesterimide wire enamel
composition was applied on a copper conductor having diameter of 1.0 mm by
four times coating and baking to obtain 20 um thickness of a polyesterimide
wire enamel composition layer. 5 65 parts by weight of silica fine particle
(not in the form of sol, average particle size: 50 nm) was added to 100
parts by weight of tris-(hydroxyethyl isocyanurate)-modified polyesterimide
wire enamel composition and mixed by stirring to obtain a partial
discharge-resistant wire enamel composition. 10 The resultant partial
discharge-resistant wire enamel composition was applied on the
polyesterimide wire enamel composition coating layer by twice coating and
baking to obtain a 10 um thickness silica fine particle-dispersed wire
enamel composition layer. I5 Further, a polyamideimide wire enamel
composition was applied on the silica fine particle dispersed wire enamel
composition coating layer to obtain 5 um thickness of a polyamideimide wire
enamel composition coating layer. This partial discharge-resistant magnet
wire of comparative ?0 example 3 is a three-layer structure magnet wire
having a polyesterimide undercoat layer, a partial discharge-resistant
intermediate layer and a polyamideimide overcoat layer. (Comparative
Example 4) A tris-(hydroxyethyl isocyanurate)-modified polyesterimide 25
wire enamel composition was applied on a copper conductor having, diameter
of 1.0 mm by seven times coating and baking to obtain 35 um thickness of a
polyesterimide wire enamel composition coating layer.   15 29 November 2003
(Comparative Example S) A polyamideimide wire enamel composition was
applied on a copper conductor having diameter of 1.0 mm by seven times
coating and baking to obtain 35 um thickness of a polyamideimide wire
enamel o composition coating layer. Structures and properties of magnet
wires of the examples and comparative examples are shown in Tables 1 to 5.
The test of general properties of the magnet wire was conducted according
to JIS-C3003. The partial discharge-resistance was evaluated by subjecting
sample 10 magnet wires themselves to V-t property test under normal
condition (voltage-partial discharge life time property test), V-t property
test after 10% extension (voltage-partial discharge life time 



property test), and V-t property test after 20% extension (voltage-partial
discharge life time property test). In Tables 1 15 to 5, tris-(hydroxyethyl
isocyanurate) is abbreviated as THEIC.   1 6 29 November 2003 Table 1
Example 1Example 2Example 3THEIC-modified Il00t00100of esterimide resinPol
aatideintide resinWire enamelPolvimide resin---compositionSiliea sol
(Silica content)20 (6030I IZirconia sot (Zirconia content)IAlumina sol
(Alumina content)-ISilica fine article'ISilica-containing
~Silica-containingSilica-contaitangUnder coat
layerTHEIC-modifiedTHEIC-modifiedTHEIC-mdihedStructure of ~olvesterimide
'pol esterimideof esterimideI ~ magnet wireIntermediate La er--aLilOver
coat layeri-o L amideimide IIConductor1.0000.9991.000 II,diameterIUnder
coatp_0350.0360.03ZIla er thicknessDimensionIntermediate I (mm) la er
thiclmess_I,Over coat layer~0.003IthicknessOverall1.0701.069
I1.070diameterITransparent EIWTransparent EIWTransparent rIIWAppearance
~colorcolorcolorIFle~tibility (20 % elongation IIdldldwinding)Property
ofSliding property (static friction ~0.110.090.05magnet
wirecoefficient)Coating hardness (pencil7HSH7Hmethod)Normal
~L6.015.615.8conditionDielectric10%breakdownit5.615.015.5elongationvoltage
(kV)20% (15.015.014.6elon ationNormal I42.7 I65.241.0V-t
propertycondition(h) LOkHz -10%38.6 i28.239.0l.SkV sineelongationwave20%
I1L3 15.89.Lelongation   17 29 November 2003 Table 2 Exam le 4Exam le 5Exam
le 6THEIC-modifiedpolyesterimide resinPol amideimide resin100Wire enamel
Polvimide resin I-l00L0_0composition Silica sol (Silica content)
~4040Zirconia sol (Zirconia content)40Alumina sol (Alurnina content)-Silica
fine articleSilica-containingSilica-containingZirconia-contaiUnder coat
layer Structure ofpolyamideimidepolyimidenine of imidemagnet wire
Intermediate la erOver coat la
erConductor1.0001.0000.999diameterUndercoatp.D350.0350.035la er
thicknessDimensionIntermediate~_-(mm)la er thickness_Overcoat
layer_Ithickness IOverall ~ 1.070 1.069 I 1.069diameterTransparent
E1WTransparent PIWSemitransparentAppearance 'colorcoloropalescent
PIWcolorFlexibility (20 % elongationldldldwtndin ) '~ Property ofSliding
property (static friction t wiD ID0 100 1Imagne re coefficient)...Coating
hardness
(pencil8H7H7Hmethod)Normal16.816.014.8conditionDielectric10%breakdown16.515
.513.8elon anon~ voltage (kV)20%15.615S ~I3.6Ielon anonNormal42.052.l
~48.0V-t propertyconditionI(h) lOkHz -10%"40.0 I36.9 ~40.5f l.SkV
sineeloneationI wave20%a10.1L2.66.9elongation   ~ g 29 November 2003 Tnhlo
J Exam le 4Exam le 5Exam_ le 6THEIC-modifiedof esterimide resinPol
amideimide resinI00Wire enamelPoI imide resint00100compositionSilica sol
(Silica content)4040-Zirconia sol (Zirconia content),_40Atumina sol
(Alumina content)-,Silica fine
article-Silica-containingSilica-containingZirconia-contaiStructure ofUndec
coat layer ~polyamideimidepolyimidenine olvimidemagnet wireIntermediate
loverOver coat la
erConductor1,0001.0000.999diameterUndercoatp.0350.0350.03la er
thicknessDimensionIntermediate (mm) lover thickness_Overcoat layer 



thickness_Overall1.070L069.1.069diameter ~i Transparent EIW Transparent
PIWSernitransparent-A earance pp color coloropalescent .PIWcolorFlexibility
(20 % elongation ~ldldldwinding)Property of iSliding property (static
friction 0 I0 10 0. 0.11magnet w recoefficient)..Coating hardness
(pencil8H7H7Hmethod)Normal16.816.014.8conditionDielectric10%breakdown16.515
.5 ~13.8elongation.voltage (kV)20%1S.615.5 I13.6I elongationr42.052.148.0
liV-t propertyon andi(h) lOkHz -~ 10%40.036,940.5 Il.SkV sine' elon
anonwave20%10.1 I12.66.9clan anon   29 November 2003 T3t71A 4
comparativecomparativeexam le Iexam Le 2THEIC-modifiedL00L00of esrerimide
resinPol amideitnide resinWire enamelPot imide resincomposftionSilica sot
(Silica content) ~2~ l20Zirconia sot (Ztrconia content) ;-Alumina sol
(Alumina content)-Silica 5ne atticleSilica-containingSilica-containingI
Under coat layerTHEICanodifiedTHEIC-modifiedStructure of IIpotvesterimideoI
esterimidemagnet wire iIntermediate la er_IOver coat layer--Conductor
~L0001.000diameterIUndercoat Layerl D.035 0.035I ~Dimension ~~~~I ediate ~
) ~ Lover thickness--~ Over coat layer ~--i thicknessjj Overall
diameterL.070 i1.070j~ ATransparent EIWTransparent EPN
jippearancecolorcolor i~Flexibility (20 % elongationld3dPropeay of
~winding) Jmagnet wireproperry (static friction Sliding I 0.13
0.09coefficient)Coating hardness (pencil ~6H9Hmethod)Dielectric Rormal
condition16. 315A _ Ibreakdown 1G% elon~~ ~atio~ ~_ L6 I15.0voltage v0~
elongationL5.61~.9rkv)V-t NorwaL condition I1.563.5propeay (h) IO%
eloneation il.32.9SOkHz - il.~kV sine 20% elongation j 1.00.13wave   29
November 2003 



Table 5 comparativecomparativecomparativeexam le 3exam le-texam !e
5THE(C-modifedt00100polvesterimide resinPol amideirrtide resint00Wire
enamelPol imide resincompositionSilica sol (Silica content)Zirconia sol
(Zirconia content)Alumina sol (Alumina content)-Silica fine
article65THEIC-modifiedTIC-modifiUnder coat
layeredPolyamideimidepolyesterirnideoolvesterimideStructure of ~ Silica
tinemaonet wire 'Intermediate layerpowder-containing-oLvesterim~deOver coat
layerConductor~ 1.0001.C00 I0.999diameterUndercoat
layerO,OOO0.03p0.035thicknessDimension Intermediate 010 I 0(mm) (aver
thickness.Over coat0.006- ~0.003-layer
thicknessOverall1,p701.0701.069diameterTransparentTransparentAppearanceWhit
ened EIW color. AIW color~dPropeay ofFlexibility (ZO % elongation(Crack
inldldmagnet wirewinding)intermediate Layer)Sliding property (static
friction0.1~0.L40.13coefficient) ICoating hardness (pencil 6H 5H
6HImethod), I 'IYormal Dielectric 13o I 16.0 16.7conditionIbreakdcwn 10 %
elongation V10.0I5.816.7I) ` % o voltaga (k O,a.,lon ation 7.1 15.7 16SV-t
propeay formal 5.8 I 0.33 ~ 0.18(h) tOkHz- conditionL.SkV sine !0%
elongationI 0.0~ 0.30 I0.I7wave 20% elongation0.L00.23 ~0.I7   21 29
November 2003 As is known from Tables 1 to 5, in the partial
discharge-resistant magnet wire of comparative example 1 in which silica
sol was dispersed only in amount of 2 parts by weight of the silica
content. The v-t properties (the partial p discharge-resistant) under
normal condition and after extension are as extremely poor as 1.0 to l.5
hours. In the partial discharge-resistant magnet wire of comparative
example 2 in which silica sol was dispersed in amount of 120 parts by
weight of the silica content, the partial discharge-resistant 10 under
normal condition .s excellent, however) the partial discharge-resistant
after extension is as extremely poor as 0.13 to 2.9 hours. In the partial
discharge-resistant magnet wire of conventional type in comparative example
3, the partial discharge-resistantafter 15 extension- is as extremely poor
as 0.10 to 0.20 hours. In the polyesterimide magnet wire in comparative
example 4, the partial discharge-resistant after extension is as extremely
poor as 0.28 to C.30 hours. In the polyamideimide magnet wire in
comparative example 5, the partial discharge-resistant under normal
condition 20 and after extension are as extremely poor as 0.17 to 0.18
hours. however, in the partial discharge-resistant enameled wires in
Examples 1 to 8, general various properties such as appearance,
flexibility, coating hardness, dielectric breakage voltage and the like are
excellent, and excellent extension-resistance and excellent 35 partial
discharge deterioration-resistance are satisfied 



simultaneously. A partial discharge-resistant wire enamel composition of
the present invention has excellent uniform dispersibility and   29
November 2003 22 transparency, consequently, if a partial
discharge-resistant wire enamel composition t^.e present invention is
coated and baked on a conductive wire, a partial discharge-resistant magnet
wire having excellent extension-resistance and excellent partial discharge
5 deterioration-resistance simultaneously can be obtained. Thus obtained
partial discharge-resistant enameled wire of the present invention is
excellent also in general various properties such as appearance,
flexibility, film hardness, dielectric breakage voltage and the like, and
is useful industrially. 10   29 November 2003 - 23  What is claimed is: 1.
A partial discharge-resistant wire enamel composition wherein at least one
fine particle sol selected from the group of metal oxide fine particle sol
and silicon oxide fine particle sol is 5 dispersed, said wire enamel
composition comprising 100 parts by weight of wire enamel resin and 3 to
100 parts by weight of said at least one fine particle sol selected from a
metal oxide fine particle sol and a silicon oxide fine particle sol. 2. The
partial discharge=resistant wire enamel composition 10 according to claim 1
wherein the metal oxide fine particle sol and silicon oxide fine particle
sol is transparent or opalescent colloid liquid containing metal oxide fine
particles or silicon oxide fine particles having an average particle size
of 100 nm (100 x 10'9 mm) or less in a dispersing medium having excellent
15 compatibility with a wire enamel composition. 3. A partial
discharge-resistant magnet wire obtained by coating and baking directly or
through other coating layer on a conductor, a wire enamel composition
wherein at least one fine particle sol selected from the group of metal
oxide fine particle sol and 20 silicon oxide fine particle sol is
dispersed, said wire enamel composition comprising 100 parts by weight of
wire enamel resin and 3 to 100 parts by weight of said at least one fine
particle sol selected from the group of a metal oxide fine particle sol and
a silicon oxide fine particle sol. 25 4. The partial discharge-resistant
magnet wire according to claim 3 wherein the metal oxide fine particle sol
and silicon oxide fine particle sot is transparent or opalescent colloid
liquid containing metal oxide fine particles or silicon oxide fine
particles having an average particle size of 100 nm (100 x 10-9 mm) 30 or
less in a dispersing   29 November 2003 24 medium having excellent
compatibility with a wire enamel composition. S. A partial
discharge-resistant enameled wire obtained by providing a lubricant coating
layer on the outer circumference of 5 a coating layer produced by coating
an d baking directly or through other coating layer on a conductor a wire
enamel composition wherein at least one fine particle sol selected from the
group of metal oxide fine particle sol and silicon oxide fine particle sol
is dispersed. .0 /Ngc/Nfc/N/N#g/Nfgc/N,cZ/N|
c/Nfg/N/Ncc/NI$/N,/Nf/N,g@/Ngm+/N//Npc/N/N "/NLc- /N@/NgP4/NIg/N,4uR78 ()U
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