1 DESCRI PTI ON SELF- BONDI NG MAGNET WRE 5 TECHNI CAL FI ELD The present
invention relates to sel f-bonding nagnet wire which can be applied to
general applications of enaneled wire used mainly in coils and notors of

el ectrical equipnment, of electronic equipnment, of communication equi pnent,
and of autonotive electronic conponentg, and also relates to a self-bonding
insulating material for use in 10 such w re. BACKGROUND ART Sel f-bondi ng
magnet wire is insulated wire in which a nmethod such as heating is used to
soften a self-bonding |layer to enabBEBCRERHIMs of the wire to be fused
together, and 15 is used for purposes such as inproving the strength of a
coil or preparing a coil with a particularly conpl ex shape. Furthernore,
because such sel f-bonding magnet wire is coiled in a simlar nmanner to

conventional enanel ed W re, SELFIBOSBISGt MalGNRRIWIRERCcks and the |ike do not
occur in the coated filmduring the coiling process. In order to neet these

requi renments, the bonding |ayer of the self-bonding magnet 20 wire nust use
a resin that not only exhibits fusibility, but also exhibits favorable

flexibpLlity, and in practice, th ti ymers with a nol ecul ar wei ght
of at liseast 20, 000 or 30, 000, sﬁ@ﬁ%@@f@%l butyral resins, polyam de
resins, polyvi gille formal resins, and jl5_)0I yhydr oxyet her resins, are used.
However, if thdde prespetsnvdntioheelatsplassii-eondingmagnet avive wiiehicdndpe appliegteent
that 25 requires heat resistance, then a high nelting point resin nust be

sel ect ed, gafigtal dpplidatione sfibdnitded wiausathaialy iniolls hedptds of de@ftalcause
deterioration of the insulating |layer or equipnent. As a result, in those

cases wherguphleht, BPPRLRShiTBARSheMY bEcdnimHSiBstid equipment, and of automotive

electronic components, and also relates to a self-bonding insulating material for use in

10  such a wire.

BACKGROUND ART
Self-bonding magnet wire is insulated wire in which a method such as heating is
used to soften a self-bonding layer to enable sections of the wire to be fused together, and
15  is used for purposes such as improving the strength of a coil or preparing a coil with a
particularly complex shape. Furthermore, because such self-bonding magnet wire is
l\ coiled in a similar manner to conventional enameled wire, it is essential that cracks and
the like do not occur in the coated film during the coiling process.
In order to meet these requirements, the bonding layer of the self-bonding magnet
20  wire must use a resin that not only exhibits fusibility, but also exhibits favorable
flexibility, and in practice, thermoplastic polymers with a molecular weight of at least
20,000 or 30,000, such as polyvinyl butyral resins, polyamide resins, polyvinyl formal
resins, and polyhydroxyether resins, are used.
However, if these types of thermoplastic polymers are used for equipment that

25  requires heat resistance, then a high meling point resin must be selected, and the



equi pnrent that requires heat resistance, a self-bonding magnet wire having a
coated film of thernosetting type is typically used. Specifically, as a
typically used material, a 5 varnish in which a cross-linking agent such as
a phenol resin, an amno resin or an isocyanate is added to a thernoplastic
resin with excellent coating flexibility and with a nolecular weight of at

| east 20,000 or 30,000 is subjected to enaneling in a sem-cured state so
as to forma fhernpsetti sel f-bondi ng | ayer.. Howev because, t he active
9T oups. of MHERSARGN at RIgh \HRPRE R SR delssioggian of he WSUIRRER BYPHRS heat
resi stance through cross-linking with a cross-|inking agent, the cross-

| i nki ng agewipment. Asatasyltaodeaseicases wdersselltkondingonagnehwingdsinseddni st ance to
be i nmproved through polynerization between cross-linking agent nol ecul es.
However, aq@pmencthiatequiss|Heatrepidiang:, b aylEiboading hafgaet wite hivisg sasaed fikxhi bits
poor stability, neaning the production conditions during enaneling nust be

cont r ol | edeyickilbbufias & Qs PERRy uskd, Spedfidiityl A niplali)4sGpmtichhy aPPI i cati ons

under specl con as Wthin an~"Ins goll or wthin a

refrigerant, .a .further problemarises.in that any. excess cr.oss-|inking
Lgent 51 nveinishin SR e RaRRE ko ettt b C¥ant RORRISYROLAR. thi< al so
i ncludes any unreacted residues |eft after cross-linking reaction) can react
with any défocyanate iy agded tp aghemmaplastie sesin withicsealleat enating fexibdy ead Wil ani t hi n
the insulating oil or refrigerant. 20 An object of the present invention is
t o provi dendeadriwdightaif agleast@e00wir 36,000 &t subgeckeditd teaameingninedsentientedal
stability with no degradation in heat resistance or flexibility, as well as

a sel f - boRgkdgh 4516 Yot 4 BbrmBidingdel tnduiSlaydrt h such wire. DI SCLOSURE OF THE
INVENTION 3 As a result of intensive research ainmed at resolving the

WE S a rest _ at res the
vontors of ¢ e arekdRrA et By At bAEITRAERG ARR AN oS 0BG |07

magnet Wi re,.descrihed bel ow, the above . probl ens could be elinnated, and
t hey r e R UAROVEg) a{r@sggﬁrpq 1] H:éosﬁfl with a cross-linking agent, the cross-

linking agent is usually added in excess, to enable the heat resistance to be improved

through polymerization between cross-linking agent molecules. However, a semi-cured
self-bonding layer generated in this manner exhibits poor stability, meaning the
production conditions during enameling must be controlled within narrow ranges.

15 In addition, in the case of applications under special conditions, such as within an
insulating oil or within a refrigerant, a further problem arises in that any excess
cross-linking agent (in the case of a material with 3 or more functional groups, this also
includes any unreacted residues left after cross-linking reaction) can react with any of the
variety of different chemical substances contained within the insulating oil or refrigerant.

20 An object of the present invention is to provide a self-bonding magnet wire that
exhibits improved chemical stability with no degradation in heat resistance or flexibility,

as well as a self-bonding insulating material for use with such wire.

DISCLOSURE OF THE INVENTION



5 invention. 1) The use of a polyhydroxyether resin with a nol ecul ar wei ght
of at least 20,000, in order to inprove the flowability during fusing, and
to make fusing easier to occur. 2) The use of a cross-linking agent with two
active groups within each nolecule, in order to enable formation of a three
di mensi onal structure with m nimal excess residues, thus 10 enabling the
chem cal stability to be inproved with no degradation in heat resistance or

flexibility. 3) The use..of a polysul fone based.resin i.n order .to, inprove the
Strongth and hbae s A aned B RATIA M REOERe PrableraRAS PG B o

requi red, the use of an epoxy resin wth an epoxy equivalent of 1,000 to

5, 000. 15tha cphyentionaljechmolozytdescribed abeie, theviayrnters of gie nressat ipverfionhe above
probl ens (hereafter referred to as the first aspect of the present

i nvent i ondisguvewsdist 1y wind a fdfbomiindmgoedt wid described|bethwighe abosenduct or ;  and
a thernosetting self-bonding insulating material coated and baked onto the

conduct or @i feY cofil Eé:ﬂirﬂingfed,\’eidfﬂ ey (eRUeAtd e !t@é’(fi'ﬁu%l fsé’fiﬁ% leBert Ne

t hernosetting sel f-bonding I ns ti'ng material inc g , an effective
conponent, a 20 resin varnish consisting of. a base resin consisting of a
pol yhydr oYER¥® resin with a nolecul ar weight of at |east 20,000 and a
pol ysul fone based resin; and a cross-]inking _agent caontain

ing two
f unct i onal) Heeowssofwinokyhydeaxypthepresimgvith a moleculas vegly of at IS#SttzﬂgOB{lésent
invention for resolving the above problens (hereafter referred to as the
second aspelet tooiinproe: the dlosnbilitydentg fisingpareltodeskedusieg £addr tboodirng nagnet
wire including: a conductor; and a thernosetting self-bonding insulating 4

materi al  gpRheasesT@ o@@éﬁﬂdﬂd&f%&ehhﬁitﬁ PG USRS grBidd Withiflieh@Ffmblcle, Miokdén

insulating |ayer, wherein the thernosetting self-bonding insulating
e o el Bt SR ORGSR 1
el 0o OF o Albting T chadiioal stabilfly b B lmiroved ith B8 egralstion th n3ht rE8SNee or
flexibility.
3) The use of a polysulfone based resin in order to improve the strength and heat
resistance of the bonding layer. In addition, where required, the use of an epoxy resin
with an epoxy equivalent of 1,000 to 5,000.
15 A first aspect of the present invention for resolving the above problems (hereafter
referred to as the first aspect of the present invention) provides a self-bonding magnet
wire including: a conductor; and a thermosetting self-bonding insulating material coated
and baked onto the conductor either directly or via an insulating layer, wherein the
thermosetting self-bonding insulating material includes, as an effective component, a
20  resin varnish consisting of: a base resin consisting of a polyhydroxyether resin with a
molecular weight of at least 20,000 and a polysulfone based resin; and a cross-linking
agent containing two functional groups within each molecule.
A second aspect of the present invention for resolving the above problems

(hereafter referred to as the second aspect of the present invention) provides a self-

25  bonding magnet wire including: a conductor; and a thermosetting self-bonding insulating



5 resin with an epoxy equivalent of 1,000 to 5,000; and a cross-Ilinking
agent containing two functional groups within each nol ecule. Furthernore,
in preferred aspects of the present invention, the polysul fone based resin
is either a polysulfone resin or a resin with a partial polysulfone resin
structure; the cross-linking agent congaining two functional groups w thin
each nolecule is selected 10 froma group consisting of bivalent stabilized

O SRR NSRS bR B VA A o %

pol yhydroxyether resin and the pol ysul fone based resin, calculated in terns
of the resyhsein the themogettiag is¢lé-bpnding insulsating majgriahingludes, 8 g effeefie20/ 80 to
90/10, and the quantity of the cross-Ilinking agent containing two

f unct i onalcogipotis, avekini varrdsicéoniiting b albage tesinwdohtistingrofraapudghyidienyeftior t o 40
parts by mass (for the non-volatile fraction) per 100 parts by mass (for

the non- V9+§fﬁ jwlit?q gLrg@%&M%eigﬁt SR 1659 DY, O 4" RiiyshuliBne BRLY BT A ¥pLHLT resin

and the pol ysul ased réesin; and the mass ratio between the

pol yhydroxyet her resin and th I I .based resi,n, cal cul at.ed in terns
bF T had ¢ &S o s SRRy SRR T 080 SHI06: R odtiidbe SR TRRS0 50 o
90/ 10, the quantjty of 20 the cross-Ilinking agent containing tw functional
groups wi tWPAuRsiioRalgseeRsyvighip each mplepuls. range from 10 to 40 parts by nass
(for the non-volatile fraction) per 100 parts by nmass (for the non-volatile
fraction) of t Harthombireanipoefenéd sdpectp of theyuesertiovérdiony theipolyamiforteHmsed

pol ysul fone based resin, and the quantity of the epoxy resinis within a

range fromdin iskithdPa palivbffdg rodis dr # &Ssinl@h Q%ﬁftﬁl bMﬁﬁtﬂﬁ)‘he s stidd@ure; the _
non-vol atile fraction) of the conbination 5 .of e pol yhydroxyether resin

oo e PORKEAKSUEBAESALAER: o nchobls g0 b B Gl ent oo
BTG = WETCURE M S YT W, TR
oUT THE | I\rlc\e/sErl}g,- Ibg/glent organic acids, and derivatives of bivalent organic acids; the mass ratio
between the polyhydroxyether resin and the polysulfone based resin, calculated in terms
of the respective non-volatile fractions, is within a range from 20/80 to 90/10, and the
quantity of the cross-linking agent containing two functional groups within each
15 molecule is within a range from 10 to 40 parts by mass (for the non-volatile fraction) per
100 parts by mass (for the non-volatile fraction) of the combination of the
polyhydroxyether resin and the polysulfone based resin; and the mass ratio between the
polyhydroxyether resin and the polysulfone based resin, calculated in terms of the
respective non-volatile fractions, is within a range from 20/80 to 90/10, the quantity of
20  the cross-linking agent containing two functional groups within each molecule is within a
range from 10 to 40 parts by mass (for the non-volatile fraction) per 100 parts by mass
(for the non-volatile fraction) of the combination of the polyhydroxyether resin and the
polysulfone based resin, and the quantity of the epoxy resin is within a range from 5 to

40 parts by mass per 100 parts by mass (for the non-volatile fraction) of the combination

25  of the polyhydroxyether resin and the polysulfone based resin.



As follows is a nore detail ed description of the present invention. The

pol yhydr oxyether resin with a nol ecul ar wei ght of at |east 20,000 that

- functions as one of the base resins of the first aspect of the present

i nvention can use a phenoxy resin, a polyvinyl formal resin or a polyvinyl
butyral resin. Specific exanples of suigable 10 comrercially avail abl e
resins include Epi kote 1256, 4250, 4275 and 1255HX30 (all manufactured by

Japan Epoxy Resjns Co., Ltd.), PKHC, PKHH and PKHJ I uf actured by
U VBUaD, "ok oty o it LA RHORHO R GEYE (B¢ AOOVSRONEER ur o by Toht o
Kasei Co., Ltd.), Denka Butyral #2000-L, #3000-1, #3000-2, #3000-K,

#4000- 1, #hooafie refzged® 7% the thirdovoert of thel freseahiny entian) provides Bealibordipgku 15
Kogyo Co., Ltd.), and Vinylec K, L, Hand E (all manufactured by Chisso

Cor por at i dAgulatingheatpgdl Werthdedn ehetetorthentisiad selfdfontliinpahag@eswie. t he ot her base
resin of the first aspect of the present invention is either a polysulfone
resin or aresin wth a partial polysulfone resin structure. Specific
exanpl es of suitable conmercially available resins include UDEL P-1700,

RADEL A- 200A and A-3 ( f ced Polyners
LLC, U’S.A), and YP%EQ‘E%%W@@%H@%G%@MWM@&M ed by Tohto
Kasei Co., Ltd.). Furthernore, resins generated through a poalynerization
reaction of bi Sphiohewsss a plosptripidad dgscrintign@bithapreseshinyentivre aibeal so be  used.
The mass rati o between the pol yhydroxyether resin and the pol ysul fone based
25 resin, pobydodtegyethar tesimmmitlof nidierulae syeighit of et 1aast 20008 thak Airictions dsame, 1S
preferably within a 6 range from 20/80 to 90/10, and even nore preferably

from 30/ 7QfttRe BQE 2ins! df thdist H%gét of il hresedX GRRASoDEn e alphBibyesihUsi bi ity

in a 100C atnosphere tends to degrade, whereas if the ratio i's |less than

2,25 SRS A B S S PRS0,

?nsgmli%ioﬂeq%gixger%ﬁh grpgqs}la%levr%gigis ?nrélu%]; Etprﬁ(eoté I1155S 6t, 43? (5),%%55 (E)Jld 55‘56‘ S}BEZEOS (eaﬂt
manufactured by Japan Epoxy Resins Co., Ltd.), PKHC, PKHH and PKHJ (all
manufactured by UCC), YP-50, YP-40ASM40, YP-50EK35 and YP-50CS25 (all
manufactured by Tohto Kasei Co., Ltd.), Denka Butyral #2000-L, #3000-1, #3000-2,
#3000-K, #4000-1, #4000-2, #5000-A and #6000-C (all manufactured by Denki Kagaku

15 Kogyo Co., Ltd.), and Vinylec K, L, H and E (all manufactured by Chisso Corporation).
The polysulfone based resin that functions as the other base resin of the first

aspect of the present invention is either a polysulfone resin or a resin with a partial
polysulfone resin structure. Specific examples of suitable commercially available resins
include UDEL P-1700, RADEL A-200A and A-300A (all manufactured by Solvay
20  Advanced Polymers LLC, U.S.A.), and YPS-007-A30 and YPS-030-A30 (both

manufactured by Tohto Kasei Co., Ltd.). Furthermore, resins generated through a
polymerization reaction of bisphenol S, bisphenol A, and epichlorohydrin can also be
used.

The mass ratio between the polyhydroxyether resin and the polysulfone based

25  resin, reported in terms of the respective non-volatile fractions, is preferably within a



stabilized i socyanate, a urea resin, a benzoguanam ne resin, a bival ent
~organic acid, or a derivative of a bivalent organic acid. Specific exanples
~of suitable bivalent stabilized isocyanates include materials in which an

i socyanate such as tetramethyl ene diisocyanate, hexanethyl ene diisocyanate,
paraphenyl ene diisocyanate, 2,4-tolyleng diisocyanate, 2,6 10 tolylene
diisocyanate, xylylene diisocyanate, diphenylnethane 4,4' -diisocyanate or

phenol 1 ¢ ges SHpRORLRIOE BT er Ryt Pl Sata L PR os of

sui tabl e commerci al Ig avai | abI e resins include MIlionate Ms-50 and
Cor onat e 2804 ex28dy90/26,1tBernthe foghitity iald 10080 @imesphersdends (Nidpgrede, Mhereas
Pol yur et hane I ndustry Co., Ltd.), and Duranate 17B60-PX, TPA-1380X, M- B60X,

MF- K60X aaqaeﬁé@czxsaéﬁﬁh&m/sa&neﬁ @%tﬁfa@ﬁbr?%véﬁ@ﬂ'ﬁumﬁﬁﬁ?bm%iB@ﬁcﬁﬁé\ﬂéﬂ

Exanpl es of suitable comercially avail able urea resins include UFR65 and

UFR300 (both mefylf g %s“lﬁrﬁ&naéj%{%%l}tﬁﬁ’tgt%tf&&tloﬁﬁ biksSRithifl Sadn TS%&%/WF’J es_of

suitabl e conmerci a y av enzoguanam e’resins inc 1123,

and Mygoat 102, .20 105, 106 an 8 (all nuf act ur ed b tec
I ndust Pi esconiined ingheresinaiarmysh afine Bt it of B of BrpresruAnTaiagivh RO HER e

phthalic acid, isophthalic acid, terephthalic acid, oxalic acid, nalonlc
aci d, succitshibizedgseryanitetauree resti, d beartignhuanzios thsin, mbilent argadicaqtd, paar i c
acid. Exanpl es of suitable derivatives of bivalent organic acids include
the acid cdirivativkest Obivhlest crogavie adidi @pecific eddivplegiafiduithhle bivaldne stabitised | i nki ng
agent containing two functional groups wthin each nol ecule, per 100 parts

by mass (C@b%ﬁ%@&cﬁﬂe%‘ﬁeﬁ%ﬁ?mvﬁhﬁh'ah?chSrﬁf‘aﬁté Sith aeieﬁmmﬁa{@ulﬁaéya@aeof the

pol yhydroxyet’her resin and the pol ysul fone based resin, is preferab

fract i o), Renaelb B Aabdatsle SRR o T Bhob el 23 SIAR dijSnHRee. spp

gquantity is_less _than 10 p hy nass, Hglen the bonding strength at high
t enper &t ur@lyleng diisgexangis, Rﬂgéﬂ@éﬁ AHspcygiats. diphenylmethane-4,4'-dfisocyanate or

diphenylether-4,4'-diisocyanate is masked with a compound containing a phenolic
hydroxyl group or alcoholic hydroxyl group.
Specific examples of suitable commercially available resins include Millionate
MS-50 and Coronate 2501, 2507, 2513 and 2515 (all manufactured by Nippon
15  Polyurethane Industry Co., Ltd.), and Duranate 17B60-PX, TPA-B80X, MF-B60X, MF-
K60X and E402-B80T (all manufactured by Asahi Kasei Corporation.
Examples of suitable commercially avatlable urea resins include UFR65 and
UFR300 (both manufactured by Nihon Cytec Industries Inc.), and examples of suitable
commercially available benzoguanamine resins include Cymel 1123, and Mycoat 102,
20 105, 106 and 1128 (all manufactured by Nihon Cytec Industries Inc.).
Examples of suitable bivalent organic acids include phthalic acid, isophthalic acid,
terephthalic acid, oxalic acid, malonic acid, succinic acid, glutaric acid, adipic acid,
maleic acid and fumaric acid. Examples of suitable derivatives of bivalent organic acids

include the acid chlorides of the above acids.



if the quantity exceeds 40 parts by mass, fusion is problematic. As

descri bed above, by selecting appropriate materials fromthe chem cal s

- descri bed above, blending the required quantities, and then dissolving the
m xture in an 10 organic solvent such as cycl ohexanone, the strength and
heat resistance of the bonding |ayer can be inproved, a three di nensional
structure with mnimal excess residues is formed, and a self-bonding

i nsul ati ng mat e i 1ity d with
no degradati onelltﬂnacl%ﬁ{“ty:b efS| S rg%sclgnl%r eég%%&%ﬁpj@%qﬁ%{rﬁnca% ptt St tﬂ%

pol yet hyl ene ied Iene rafl uoro | ene pay also be
D ended wicarh mple e p%rehpﬂﬁ%&ﬁgifﬁgasr» fﬁ p@!ﬁvaafesﬁ%?@ %EE‘P

sel f-bondi ng magnet wire is produced by coatl ng and baki ng the

af or enent iconddnationfof Berpdilyhydroryether resip andttbe pellysulfime basasonsincis preferablyher
directly or via another insulating layer. The second aspect of the present

i nvent i on wighia agehde fasin d0 NG 40pBEby MiasL(calkQlapydad Ukesbrdyolaiielfiticign)aast coat i ng
a sel f-bondi ng insulati ng mat eri al, produced by blending an additi onal

epoxy S'é%eﬁ"'g?d?e B&g& 0?19‘1'5 Y@ﬁ@ 5053% %e(h“{h‘i’s ziuaﬂﬁﬂr QM9 lfde1 0 Oﬂa?é' n

varnls accor |rst asp pres nvention, onto a
conduct or eith i rectl V| a t her sul.ating.la The ot her

cheni cal MBS cbqngg%éﬁ g&‘a&ﬁ‘fgﬁt‘frﬂBgé éPf%g&Oi"%glf%éﬂ& WhEFeas s pect .
By bl ending this epoxy resin, the strength and 25 heat resistance of the
bondi ng |agﬂw%antlthp@ﬂdﬁﬁﬁrpartﬁbymfuawntsrmolépmt}c equival ent of 8 the
epoxy resin is less than 1,000 then the flexibility degrades, whereas if the

epoxy equi val efs descﬁb&ﬁ&o&a,(lﬁyoselmtin'g appropeate mMatérinld fremshe ebmghibaland heat
resi stance of the bonding |layer is observed. The quantity of the epoxy

resin (cal gdbibedchbdde, UihdRPhY Qéc%iﬂeﬁ Quartiet,| A therPfSsolHAg tHe RIS b MaSS
r

(cal cul ated as the non-vol atile acti on) of the combination of the

pol yhygr OX(}/I'E]LJHS SolvErt! PRy heRMNE UhE 906 R 5GP ndaf Pdsitanks oPHELBhAREY W thin

a range f

layer can be improved, a three dimensional structure with minimal excess residues is

formed, and a self-bonding insulating material with improved chemical stability can be

obtained with no degradation in heat resistance or flexibility. A lubricant such as

polyethylene, modified polyethylene or polytetrafluoroethylene may also be blended with
15  the self-bonding insulating material.

Subsequently, a self-bonding magnet wire is produced by coating and baking the
aforementioned self-bonding insulating material onto a conductor, either directly or via
another insulating layer.

The second aspect of the present invention is a self-bonding magnet wire

20  produced by applying and coating a self-bonding insulating material, produced by
blending an additional epoxy resin with an epoxy equivalent of 1,000 to 5,000 onto the
resin varnish according to the first aspect of the present invention, onto a conductor,
either directly or via another insulating layer. The other chemical materials are identical
with those described in the first aspect. By blending this epoxy resin, the strength and

25  heat resistance of the bonding layer can be further improved. If the epoxy equivalent of



5 to 40 parts by mass, and even nore preferably from 10 to 35 parts by nass.
If the quantity is less than 5 parts by nass, then the bonding strength at
hi gh tenperatures is prone to weakening, whereas if the quantity exceeds 40
parts by mass, fusion beconmes 10 problematic. Specific exanples of suitable
commercially avail abl e epoxy resins witly an epoxy equivalent within a range
from1,000 to 5,000 include Epi kote 1007, 1009 and 1010 (all nmanufactured

by Japan oxy Resi.ns L v an D-017. 019, 02 904.,, 909, 927 and
09" (AIT raRapab ey Bas 5 i ol e by dliaes SR e QoNCt  of e
present invention is the self-bonding insulating material, used_in these
types of seUvalgxersdradRRmojmpsovemaat usths§tr@f£1é Andhhgat gasistance ofaVPLES As
follows is a nore detailed description of the present invention based on a
20 seri es windmglaptrds obdervedhe fol | owi ng conposition tables for the exanples
and conparative exanples, |abeled Table 1 and Table 2, the pol yhydroxyether

resin denoted *THe §@initySof tBe By retiR(QltiGhted asiic ndR VAL BARINR)PeESD . the

pol ysul fone based resin denoted *2 refers to YPS-007 (product nane;

manuf act ur t j BRI ¢ P P : respi. 2 ted *3 refers
TN L St RN GHIAREL ot nchlbiote S BB e GRS ERR! o0 "3 1
(product AR RS cc Bl B PROSGeRieSmnis e FIRIDSFRPNGISIBLAR) , ¢ he
urea resin denoted *5 refers to UFR300 (product nane; nanufactured by N hon
Cyt ec | ndusta #epartshy masst prad evisamearg peafemblyelrorad Do d& partebly mess: df thes t o
Mycoat 102 (product nane; manufactured by 5 N hon Cytec Industries Inc.),

the ami no qemtity déetiem 3 gartstfyanass] heybonding stren gl ae highnanperatiessus act ur ed
by N hon Cytec Industries Inc.), the polyfunctional (trifunctional or

higher) i speyabRrhealdanel flcreds IFEhEHTantity SREQRAUGHAE b hekb Sulibh BElTiesname;
manuf act ur'ed
10 problematic.
Specific examples of suitable commercially available epoxy resins with an epoxy
equivalent within a range from 1,000 to 5,000 include Epikote 1007, 1009 and 1010 (all
manufactured by Japan Epoxy Resins Co., Ltd.), and YD-017, 019, 020, 907, 909, 927
and 929 (all manufactured by Tohto Kasei Co., Ltd.).

15 The third aspect of the present invention is the self-bonding insulating material

used in these types of self-bonding magnet wire, and is as described above.

EXAMPLES
As follows is a more detailed description of the present invention based on a
20  series of examples.

In the following composition tables for the examples and comparative examples,
labeled Table 1 and Table 2, the polyhydroxyether resin denoted *1 refers to PKHH
(product name; manufactured by UCC), the polysulfone based resin denoted *2 refers to
YPS-007 (product name; manufactured by Tohto Kasei Co., Ltd.), the epoxy resin

25  denoted *3 refers to Epikote 1009 (product name; manufactured by Japan Epoxy Resins



by N ppon Pol yurethane Industry Co., Ltd.), and the phenol resin denoted *9
refers to Plyophen 5592 (product nane; manufactured by Daini ppon I nk and
Chem cals, Inc.). 10 Exanple 1 90 parts by mass of PKHH as a

pol yhydroxyether resin with a nol ecul ar weight of at |east 20,000, and 10
parts by mass (non-volatile fraction) ofg YPS-007 as a pol ysul fone based
resin were added to, and dissolved in, 300 parts by mass of cycl ohexanone

t hat had bgen at.ed..t QC. T u t akne Ut io cool to 15
Foom t emperae bPD: e dasy e AHgRed i RIGH B aBl g 30 (R T b S

di ssol ved as gn isocyanate_contai ning two functiopal groyps wthin each

mol ecul e, Rt 0 PPO%E@WBP?@}@QHE?@SQX&éjOagdéb}» ‘B%“fé’éjr‘iﬁé@ denoliedion- vol at i | e
fraction to 30% (by mass), thus conpleting preparation of a self-bonding

i nsul at i ngrefems tr WVER3000@ppdict name; roénufaciured by Nihén Gytevdisdustyies dub. wtlieh a

pol yesterim de varnish 20 (Neoheat 8600, manufactured by Totoku Toryo Co.,

Ltd) and enapehRdamitieabsth dencied *6 Refets a6 RE At ©2Whidduthahits Haatfab@irddayer of
30 m and this insulated wire was then coated wth the aforenentioned

sel f - bandi I i : Ri r * ! was

t hen bgkedﬁﬁlgh%%?{gg%%get@%r#ng?&%glgeq%&ggnﬁ%g&r%gfgﬁé@\;3\}]9 @Q@@;ﬁgrrpl es 2
to 4, and 8 to 10 10 i ng.the bl end, conpositijons own i.n Table 1

el T bondi MR agREIe R EbE G e PR Rt untenelhutongtors « ne
exanple 1. Exanple 5 Using the blend conposition shown in Table 1,

product i onhigher) seexhneteal¢npied Baeles todrmsonpnABrstable (pineduskpamps: enanufastittednce
the non-volatile fraction had been adjusted to 30% (by nass), 2 parts by

mass of pobyNégipoaPolyurethineyindosry GanLidic and the phyndDaédin denoltaiitisiefares Lt d. )
was added to, and uniformy dispersed within 120 parts by mass (cal cul ated

imgt gfir 2}5 ?f;}lybﬂ?enmz \Boghét fnfe; aahh@BMrel byl DEinfppboh 1MOMH ORerhies| @ H.NY
10 Example 1
90 parts by mass of PKHH as a polyhydroxyether resin with a molecular weight
of at least 20,000, and 10 parts by mass (non-volatile fraction) of YPS-007 as a
polysulfone based resin were added to, and dissolved in, 300 parts by mass of
cyclohexanone that had been heated to 80°C. The thus obtained solution was cooled to
15  room temperature, 20 parts by mass of Millionate MS-50 was added and dissolved as an
isocyanate containing two functional groups within each molecule, and additional
{ cyclohexanone was added to adjust the non-volatile fraction to 30% (by mass), thus
completing preparation of a self-bonding insulating material.
Copper wire of diameter 1.0 mm was coated with a polyesterimide varnish
20  (Neoheat 8600, manufactured by Totoku Toryo Co., Ltd) and enameled, yielding an
insulated wire with an insulating layer of 30 pm, and this insulated wire was then coated
with the aforementioned self-bonding insulating material to generate a layer of 15 pm,

which was then baked to complete production of a self-bonding magnet wire.

Examples 2 to 4, and 8 to 10



order to inprove the lubrication, thus yielding a thernosetting self-bonding
insulating 10 material. The sanme nethod as the exanple 1 was then used to
produce a sel f-bonding magnet wire. Exanples 6 and 7 Wth the exception of
replacing the MIllionate M5-50 fromthe exanple | with either the urea
resin UFR300 (exanple 6) or the benzoguppanm ne resin Mycoat 102 15 (exanple
7), self-bonding magnet wre was produced in the sanme manner as the exanple

L using the blead 6RTRAN & Bhe mmngaagheel Lol CERERl Eralsherpar S by

mass of PKHH, 5 cul ated as t’he non-v raction) of
YPS- 007, and parts kot as _an.epoxy resin with an 20
epoxy equiGHP, Zeﬁ ?PT’%@%F sbng\-)&sésn zlaf?}@m d‘ﬁ di ssol ved in, 200
parts by mass of cycl ohexanone t hat had been heated to 80C. The thus

obt ai ned sol ut iB¥m#eScool ed to roomtenperature, 10 parts by mass of
MIlionate M5-50 was added and di ssol ved, and additional cycl ohexanone was

added t o adj ustUsihg tireditendodomipdsigiohrshewn anTalde 3Optodingtionaes)condudtetsinabepl et i ng
preparation of a self-bonding insulating material. The same nethod as 25

the exgnmpl @mk Natet Aee 'éﬁﬁﬁplteq Bh{QSHEE thethonldlathe Rabich ﬁ@%@ﬁ aHﬂ'u&t‘éd tol1
Exanpl es 12 to 15 Using the bl end corrp05|t|ons shown in Table 1,

sel f - bondi u t hod as the
xarpl o 11O pAR s SR B ol e R A R e o
and di ssolv din 0 parts. by ss .of ycl ohexanon t hat  had been heat ed
to 80C. TH& Pﬂﬂ%s%‘ﬂga‘}’%@&d%%?’il pniformly dispareed withindghprespe M#tire, 40 parts
by mass (calculated in terns of the non-volatile fraction) of Cynel 370 was
added and (galkulateddu tamsaf temanevalade fracting ofithei selfehmaldingyinduddiinganaenal in

order to improve the lubrication, thus yielding a thermosetting self-bonding insulating
10 material. The same method as the example 1 was then used to produce a self-bonding
magnet wire.
Examples 6 and 7
With the exception of replacing the Millionate MS-50 from the example ! with
either the urea resin UFR300 (example 6) or the benzoguanamine resin Mycoat 102
15  (example 7), self-bonding magnet wire was produced in the same manner as the example
1, using the blend compositions shown in Table 1.
Example 11
50 parts by mass of PKHH, 50 parts by mass (calculated as the non-volatile
fraction) of YPS-007, and 5 parts by mass of Epikote 1009 as an epoxy resin with an
20  epoxy equivalent of 1,000 to 5,000 were added to, and dissolved in, 200 parts by mass of
cyclohexanone that had been heated to 80°C. The thus obtained solution was cooled to
room temperature, 10 parts by mass of Millionate MS-50 was added and dissolved, and
additional cyclohexanone was added to adjust the non-volatile fraction to 30% (by mass),
thus completing preparation of a self-bonding insulating material. The same method as

25  the example 1 was then used to produce a self-bonding magnet wire.



was added to adjust the non-volatile fraction to 30% (by mass), thus
conpleting 10 preparation of a self-bonding insulating nmaterial. The sane
met hod as the exanple 1 was then used to produce a sel f-bondi ng magnet
wire. Conparative Exanple 3 Wth the exception of replacing the Cynel 370
fromthe conparative exanple 1 with MhLkionate M5-50, a self-bondi ng magnet
wire was produced in the sane manner as 15 the conparative exanple 1, using

t he bl end conpogjt.i in Table 2. Conparative Exanple 4 Wth the
exception of re%{‘éaﬂéiglns ﬁﬁ%KHH fromthe conparative exanple 3 with

YPS- 007, a self-bondjin net wire s pr ced ip the sanme manner as the
conpar ati ve exa nétg‘?glﬁﬁ HA0S\§ O‘Eéﬂr%fﬂgegswgwqdﬁég’é‘ﬁ%ﬁl@n of
replacing the 100 parts by mass of PKHH fromthe conparative exanple 3 with
80 parts bsampleswere pridiided nsing thepameangshodrasiheskalipielddt e 1009, a

sel f -bondi ng magnet wire was produced in the sane manner as the conparative

exanpl e 3. 25 CoopghativiEximpril e 2 12 Wth the exception of replacing the
100 parts by nass of PKHH fromthe conparative exanple | with 50 parts by

mass ofg PKHH aniio@p%r%waa&yquggas\sﬁ’&d £804nd &@é&wd%,e%brd%gﬁqﬁasefo t he

non-volatile frac , a se ng nagnét wre was I'n the sane
AP A T I AR AR S A
conparative exanple 2 with 20 parts by mass of Cynel 370 (conparative
exanpl e 6) roodDtenmratereh40 partsshyahass (padtylfted ¢n teoma bof thecopamdatde frestion) Gbr onat e
AP stabl e (conparative
Cymel 370 was added and dissolved as an amino resin, and additional cyclohexanone
was added to adjust the non-volatile fraction to 30% (by mass), thus completing
10 preparation of a self-bonding insulating material. The same method as the example 1
was then used to produce a self-bonding magnet wire.
Comparative Example 3
With the exception of replacing the Cymel 370 from the comparative example 1
with Millionate MS-50, a self-bonding magnet wire was produced in the same manner as
15  the comparative example 1, using the blend composition shown in Table 2.
Comparative Example 4
With the exception of replacing the PKHH from the comparative example 3 with
YPS-007, a self-bonding magnet wire was produced in the same manner as the
comparative example 3.
20 Comparative Example 5
With the exception of replacing the 100 parts by mass of PKHH from the
comparative example 3 with 80 parts by mass of PKHH and 20 parts by mass of Epikote
1009, a self-bonding magnet wire was produced in the same manner as the comparative

example 3.

25 Comparative Example 2



exanple 7), or 20 parts by mass of a phenol resin Plyophen 5592 (conparative
exanple 10 8), self-bonding nagnet wire was produced in the sane manner as
the conparative exanple 2. Table 1 Exanple 1 2 3456 7 8 9 10 11 12 13
14 15 Pol yhydroxyether resin 90 70 50 50 50 50 50 1011512 0 50 50 1111101
50 Polysul fone based resin 10 30 50 501250 50 50 50 65 80 50 50 50 50 50
Epoxy resin 5 5 5 20 40 Bivalent isocyanate 14 20 35 10 20 20 40 20 20 10

20 40 20 20 Ur\)@%j%ﬁsdxgeﬁf%l%gqéﬂgagggwol@g praﬁ?za?n?ags o Pk ek S fhdior oet hyl ene

2 Flexibility O oom tenperature) 0 0 0 0 00

Cont or ﬁ\af)cé)'@sﬁar%ﬁ%@%ﬁ%g 3wyt sd Py et ud 50 ot b s rey

(fu5|bllltg)] AOADO 0O0AOAAOAOAI13 Table 2 Conparative exanple 1
2 34560 écal@éat%wauwﬁqlaemwglaﬁlel@@:tm) 2oolidwndmesuagnet wisgMWas ul f one
based resin 50 100 50 50 50

produced in the same manner as the comparative example 1.

5 Comparative Examples 6 to 8
With the exception of replacing the 40 parts by mass of Cymel 370 from the
comparative example 2 with 20 parts by mass of Cymel 370 (comparative example 6), 20
parts by mass of a polyfunctional isocyanate resin Coronate AP stable (comparative
example 7), or 20 parts by mass of a phenol resin Plyophen 5592 (comparative example

10 8), self-bonding magnet wire was produced in the same manner as the comparative

example 2.
Table 1
Example
1l2]3]a]s]e]7]8]o]0]nn]12i13]14]1s
Polyhydroxyether resin 90| 70| 50| s50]|50[50][50[50(35[20)50(50]50][50]50
Polysulfone based resin 10[30]50]s50]s0]50]50[50065[80]50[50]50]50]50
Epoxy resin - 5] 5] 5]20]40
‘ Bivalent isocyanate 20[35110(20]20 40(20f20]10]20]40(20]20
Urearesin ~ 20
Benzoguanamine resin 20
Polytetrafluoroethylene 2
Flexibility o|lojJo|lolo|olo|OoiolOo|lOo|O|O|O}aA
(roomtemperature) | O | O[O0 |0 |0olojolafolajolofalola
Fusibility
(100°C) AlOJA|O}O|O|O|A|O|AIAIO|A|O]A
_ (external appearance) | O | O O | O |O |00 |0 |0O|lO|O[(0O|0O]O|O
glslistance (fusibility) Alolalolololojalolalajoflalo]a




Epoxy resin 20 Bival ent isocyanate 20 20 20 Urea resin Amno resin 40 40 20
Pol yfuncti onal isocyanate resin 20 Phenol resin 20 Flexibility 00 0 x 00
00 (roomtenperature) 0 0 0 x 0000 Fusibility (100C) a - x - x 000
(external appearance) x x 0 0 0 x x x O resistance (fusibility) 0 - x - X
000 (Test Exanples) 5 The flexibilityg, dielectric breakdown voltage,
fusibility, fusibility under high tenperature, and oil resistance of each
of the sanpl es of self-bonding magnet wire produced in the above exanpl es
and conparative exanples were tested and neasured using the nethods
described below. 1) Flexibility 10 Teﬁpéj«fd I n accordance with JIS G 3003. 2)
Di el ectric breakdown voltage 14 Test $% accordance with JI'S C 3003 3)

Fusibility Tested in accordance with NFMA MA 1000 3.57. The fusing
conditiophs for the sanples ijnvolved 2 hour §omparatiggrzample
1 2 3 4 5 6 7 8
Polyhydroxyether resin 100 50 100 80 50 50 50
Polysulfone based resin - 50 100 50 50 50
Epoxy resin - 20
Bivalent isocyanate 20 20 20
Urearesin =
Amino resin 40 40 20
Polyfunctional isocyanate resin 20
Phenol resin ~ 20
Flexibility O 0 0O X 0] 0 0 O
(room temperature) O 0 0 x 0] 0 O 0]
Fusibility
{100°C) A - X - X 0 0 O
{external appearance) b x O 0 0 x X x
Qil
resistance  (fusibility) A - x - x o] 0 0
i (Test Examples)
5 The flexibility, dielectric breakdown voltage, fusibility, fusibility under high

temperature, and oil resistance of each of the samples of self-bonding magnet wire
produced in the above examples and comparative examples were tested and measured
using the methods described below.
1) Flexibility

10 Tested in accordance with JIS C-3003.

2) Dielectric breakdown voltage



5 4) Fusibility under high tenperature Tested using the sane nethod as the
above fusibility tests, but wwth the neasurenent tenperature set to 100C 5)
Q| resistance Each sanple was imrersed in an insulating oil including

Suni so 4GS (product 10 name, nmanufactured by Japan Sun G| Co., Ltd.)
containing 2% (by mass) of added tricrigsyl phosphate (guaranteed reagent
grade, manufactured by Wako Pure Chemi cal |Industries Ltd.), the sanple was

then heated at TLaQ&if McorBRcNRHE SIS @doshe dielectric breakdown voltage and
the fusibility were neasured using the nethods descri bed above, thereby

testing tg? oii{i. .{fsi stance of the sanple. Furthernore, the external

appear anc BFS 1§ he insulating oil was also inspected visually to check for
any turbidity. (Evaluation Standards) - Fusibility (roomtenperature) 0: at
| east 100 N, ATegted ieagsordapcawhNEMAMMEIN0 Poty . NThedusing senditians Bothe ~ -
Fusibility (100C) 20 0: at least 80 N, A- at least 60 N but |less than 80 N,
X: | ess tbanpkdiNolvedQ hourestilgdanice (fusibility) 0: at least 80 N, A at

| east 60 N but less than 80 N, x: less than 60 N, -: unneasurable (Test

Resul t g) RO ML t he sel f-bondi ng nagnet wire sanples of
t he prgseﬁiF}lﬁlg [ onrﬂhﬁgglg glﬁp %s I to 15) all exhibited good flexibility,

7060 o0 e e B B2 S SRS, 0 S
the sanple was imersed in insulating oil. 5 In contrast, the self-bonding
magnet w meeasermpenistemperahze st dPOlG ve exanples 1 to 8 included sanples in
whi ch the external appearance of the insulating oil was poor (the
5) Oil resistance
Each sample was immersed in an insulating oil including Suniso 4GS (product
10  name, manufactured by Japan Sun Qil Co., Ltd.) containing 2% (by mass) of added
tricresyl phosphate (guaranteed reagent grade, manufactured by Wako Pure Chemical
Industries Ltd.), the sample was then heated at 150°C for 500 hours, and the dielectric
breakdown voltage and the fusibility were measured using the methods described above,
thereby testing the oil resistance of the sample. Furthermore, the external appearance of
15  the insulating oil was also inspected visually to check for any turbidity.
(Evaluation Standards)
- Fusibility (room temperature)
O: at least 100 N, A: at least 80 N but less than 100 N, x: less than 80 N
- Fusibility (100°C)
20  O:atleast 80 N, A: at least 60 N but less than 80 N, x: less than 60 N
- Oil resistance (fusibility)

O: at least 80 N, A: at least 60 N but less than 80 N, x: less than 60 N, —: unmeasurable

(Test Results)



conparative exanples 1, 2, and 6 to 8), a sanple in which the flexibility
was poor, leading to a significant degradation in fusibility at room
tenperature (the conparative exanple 4), and sanples in which the
fusibility at high tenperatures and the oil 10 resistance were markedly
inferior (the conparative exanples 3 anid 5). Fromthese test results it is
clear that self-bonding magnet wire of the present invention exhibits

g £ TR R R IR o
e e

equi prent, of el ectronic equipnment, of comunication e prment, and of

aut oot i vavit faxerablgicxtesasppraranse, and exbibited sxogtjent ﬁlmbﬂgy reggmlms@ theagnet

Wi re conprising: a conductor; and a thernosetting self-bonding insulating
mat eri al asatwdmamdeinpkm@tire ot whether the emdpletvers iminidesad idiinsatating odr vi a an
insulating |ayer, the thernosetting self-bonding insulating nmateri al

conpri§ing a resconiMatl, WSl Bondity ﬁﬁé&@wﬂé%aﬁmm@%{etoonﬁﬁfhﬂvéfek&ﬁ RE1 a base
resin consisting of a polyhydroxyether resin "wth a nolecul ar wel ght of at

contai E?ngo° 3 Wﬁ&ﬁc?&%yﬁ% 51?%%&59%%?‘&15%%@ LTS O%‘E’ﬁ.“ﬁé" ﬂ%ﬁ?&f?ﬁﬁe based
Dol ySul f oRGTPBSHRE STFRER < 3006 1 EbaghmplRdR ARt ccBHa RGO oo

functional groups w thin each nol ecul e
leading to a significant degradation in fusibility at room temperature (the comparative

example 4), and samples in which the fusibility at high temperatures and the oil
10 resistance were markedly inferior (the comparative examples 3 and 5).
From these test results it is clear that self-bonding magnet wire of the present
invention exhibits excellent properties not currently available with conventional self-

bonding magnet wire.

15 INDUSTRIAL APPLICABILITY
As described above, self-bonding magnet wire of the present invention can be
applied to general applications of the enameled wire used mainly in coils and motors of
electrical equipment, of electronic equipment, of communication equipment, and of

automotive electronic components.

20



bei ng selected fromthe group consisting of bivalent stabilized isocyanates,
urea resins, benzoguanam ne resins, bivalent organic acids, and derivatives
of bivalent organic acids, the mass rati o between the pol yhydroxyether resin
and the polysul fone based resin, calculated in terns of respective

non-vol atile fractions, being within a range from 20/80 to 90/10, and the
quantity of the cross-Ilinking agent cogtai ning two functional groups within
each nol ecul e being within a range from 10 to 40 parts by nass (cal cul ated
as a non-volatile fraction) per 100 parts by nmass (calculated as a

non-vol atile fraction) of a conbi fakABMSof the pol yhydroxyether resin and

t he pol ysul fone based resin, and the pol yhydroxyether resin with a

nol ecul ar wei ght of at |east 20,000 being selected fromthe group

consi sting of, a phenoxy resin, a polyvinyl formal resin, and a polyvinyl
butyral riesin.A slf-Yorsl&lgf mfigwecwirg comprisidg: Wi re conprising: a conductor; and a
ther nbsetting sel%mpondlng insul ating material coated and baked onto the

conduct or eit Rer i T 8ct y or via an insulating |ayer, the thernosetting

sel f - bondi ng |ar1b¢1tn@§€rth@mlmnﬁaiglnwdﬁmgmahglahwaé@iamd\mmd gitotle an effective

conponentmnmﬁleﬁhérqgregtfly o,av@%glsﬁlggﬁ%maygnm sting of a pol yhydroxyet her
resin wth a nol ecul ar, wei east 20,000 and a pol ysul fone based

0
resin; an epotfe tlhé‘%lioﬁemﬂﬁF‘H?Qﬁ’flc@ﬂﬂﬁ?’l@ﬂl&%F%FO'@P”%“E)BGGS%V%“‘@‘D@F and a
cross-1li rﬂﬁldf@ctagejamp@mﬁ ajoﬂslmgtomoa bdsd Aesin amallstug:,r@ﬂmlybtyﬁmwemaq’esaﬁol ecul e,

W th o BT HpleRmay WERRC S Ral B0 A0Es b B B B et M et ©
cont ai ni dipkingmgénivontaming twyrfongonel gronps vathiteaeb Ingdeduée, bei ng sel ected from
the group conshsidipaiihe BisY@tSM befrigithbd Z5slyufBhY RERL 6Sa relih &t £51 NS,
partial polysulfone resin structure,
the cross-linking agent containing two functional groups within each molecule
being selected from the group consisting of bivalent stabilized isocyanates, urea resins,
benzoguanamine resins, bivalent organic acids, and derivatives of bivalent organic acids,
the mass ratio between the polyhydroxyether resin and the polysulfone based
resin, calculated in terms of respective non-volatile fractions, being within a range from
20/80 to 90/10, and the quantity of the cross-linking agent containing two functional
groups within each molecule being within a range from 10 to 40 parts by mass
(calculated as a non-volatile fraction) per 100 parts by mass (calculated as a non-volatile
fraction) of a combination of the polyhydroxyether resin and the polysulfone based resin,
and
the polyhydroxyether resin with a molecular weight of at least 20,000 being
selected from the group consisting of, a phenoxy resin, a polyvinyl formal resin, and a
polyvinyl butyral resin.

2. A self-bonding magnet wire comprising:

a conductor; and

a thermosetting self-bonding insulating material coated and baked onto the
conductor either directly or via an insulating layer,

the thermosetting self-bonding insulating material comprising a resin varnish as
an effective component, consisting of: a base resin consisting of a polyhydroxyether resin
with a molecular weight of at least 20,000 and a polysulfone based resin; an epoxy resin
with an epoxy equivalent of 1,000 to 5,000; and a cross-linking agent containing two

functional groups within each molecule,



benzoguanam ne resins, bivalent organic acids, and derivatives of bivalent
organi c acids, the nass rati o between the pol yhydroxyether resin and the
pol ysul fone based resin, calculated in terms of respective non-volatile
fractions, being within a range from 20/80 to 90/10, and the quantity of
the cross-linking agent containing two functional groups within each
nmol ecul e being within a range from 10j40 40 parts by mass (calcul ated as a
non-vol atile fraction) per 100 parts by mass (cal culated as a non-volatile
fraction) of a conbination of the pol yhydroxyether resin and the pol ysul fone
based resin, tlenmblyshfopobaskd cisbeatghuither asilysulfbhdiresinnmd axesihavitveei ght  of  at
| east 20, ' C om the group consisting of, a phenoxy resin,
a pol yvi ﬁ%ﬁ@@‘?@%"?ggsﬁ‘*’g’nﬁ% _polyvinyl butyral resin. 3. A self-bonding
i nsul ati ng mathedrags-linking agent sentaéning Hnunetipnaedipiens withie eaghiooelenulyy to claim
| or cl aiying seléeted\rof the BRAPIcHRLISTRGRE bivilehCst ARITRE i cPahates PurePRAMET Or ;. and a
t her m)setbtl r}% sel f.- bondi | r}_&ul atl r;]g mat arl al tcoa%tftg qnd baked %t o the
conduct or’®Bf H%‘P"H??‘é”é'f‘?{}’q\'frle Preanis arigs, And demyptives o bivalent organfeasdst ¢ ng
sel f - bondi ng ithesuhsatratimgbatwt@rthapolglhydroxysthagreainraad ithe pedysolfele esed an ef f ecti ve
conmponent.,. [ Sl | LS Tl NOL: .nal yet her
oo it ARl o of RepREFe AHR|dladP B3Rl bl w3 MY ®) 10
resin; art0&9dey0il8sand theiyantiirpidhpsrpsselinkingsagsnitcosfainingye foc®Eb0o; and a
tcLOSS-: I fglﬁlb mgmacgm@uwt{)&;gtmmatﬂm@wﬂmllo @rﬂmswytrﬁusa each nol ecul e,

e polysu ne, based resi.n _being eifher a polys one resin, or .a resin
wtn e SEeEd S Gy e facaan et 100 S i Rl e 6 R Py Satne
cont ai ni rrpctiow) of awomboatdn of thel pslylydri yetheachinmnt eleupadysubfenabpsedtesint ed from
the group,gonsisting of bivalent stabilized isocyanates, urea resins,

the polyhydroxyether resin with a molecular weight of at least 20,000 being
selected from the group consisting of, a phenoxy resin, a polyvinyl formal resin, and a

polyvinyl butyral resin.

3. A self-bonding insulating material for use in self-bonding magnet wire according

to claim 1 or claim 2.

4, A self-bonding magnet wire comprising:

a conductor; and

a thermosetting self-bonding insulating material coated and baked onto the
conductor either directly or via an insulating layer,

the thermosetting self-bonding insulating material comprising a resin varnish as
an effective component, consisting of: a base resin consisting of a polyhydroxyether resin
with a molecular weight of at least 20,000 and a polysulfone based resin; an epoxy resin
with an epoxy equivalent of 1,000 to 5,000; and a cross-linking agent containing two
functional groups within each molecule,

the polysulfone based resin being either a polysulfone resin, or a resin with a
partial polysulfone resin structure,

the cross-linking agent containing two functional groups within each molecule
being selected from the group consisting of bivalent stabilized isocyanates, urea resins,
benzoguanamine resins, bivalent organic acids, and derivatives of bivalent organic acids,

the mass ratio between the polyhydroxyether resin and the polysulfone based
resin, calculated in terms of respective non-volatile fractions, being within a range from
20/80 to 90/10, the quantity of the cross-linking agent containing two functional groups



benzoguanam ne resins, bivalent organic acids, and derivatives of bivalent
organi c acids, the nass rati o between the pol yhydroxyether resin and the
pol ysul fone based resin, calculated in terms of respective non-volatile
fractions, being within a range from 20/80 to 90/10, the quantity of the
cross-1linking agent containing two functional groups 18 wthin each
nol ecul e being within a range from 10 jgo 40 parts by mass (cal culated as a
non-vol atile fraction) per 100 parts by mass (cal culated as a non-volatile
fraction) of a conbination of the pol yhydroxyether resin and the
pol ysul f owithinzsddmokesila bemgdvithirea rapgafibint i toH0 phes kpmass (casilatebes mg within a
range fro | at.ed as a
9 r?v 19ul‘e“?:a9€?r§r¥) ?ﬁ%o@ﬁ% bﬁ%{aséﬁglc?ﬁ{eg%s alﬂ?fn %@r 1e(f9a%hg@ #h

non- vol at raction atio oxyet resin and

t he pol ysmmmn@mﬁé‘w Robdiydroxypigen ngein ged (8 palys Wéﬁedrré%n, ngither a nol ecul ar
wei ght of @&ltljtyaﬁ?tﬁe%x Q&nb@é.iﬂgwnﬁﬁlaaﬁﬁ@ch&m 81 H@Ea@%as%%ﬁl(ﬁi apg of, a
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accor di ngresinandlils polysulfone based resin, and
the polyhydroxyether resin with a molecular weight of at least 20,000 being
selected from the group consisting of, a phenoxy resin, a polyvinyl formal resin, and a
polyvinyl butyral resin.

5. A self-bonding insulating material for use in self-bonding magnet wire according

to claim 4.



