1 DESCRI PTI ON SELF- BONDI NG MAGNET W RE 5 TECHNI CAL FI ELD The present
invention relates to self bondi ng nagnet wire which can be applied to
general applications of enaneled wire used mainly in coils and notors of
el ectrical equipnment, of electronic eguipnment, of communication

equi pnent, and of autonotive electronic conponents, and also relates to
a sel f-bonding insul ating materi ahpkeRppryyn 10 such a wire. BACKGROUND
ART Sel f bonding nagnet wire is insulated wire in which a nmethod such as
heating is wused to soften a self-bonding |ayer to enable sections of the
wire to be fused together, and 15 is used for purposes such as inproving
the strength of a coil or géegaringmﬁ coil with a particularly conpl ex
shape. Furthernore, becauseEEEGONPINGIMAGNET et wire is coiled in a
simlar manner to conventional enaneled wire, it is essential that cracks
and the like do not occur in the coated filmduring the coiling process.
In order to neet these requirenents, the bonding |ayer of the

sel f sbondi ng magnet 20 wire nupgcusgCAIe®Epthat not only exhibits
fusibility, but also exhibits favorable flexibility, and in practice,

t her nopl astic e C iaht of at l.east 20, 000 or
30, 000, such ’é@é’h%e?%?%y HEIE?J?E }%Eg% E’réeégﬁosn\,&enﬁ%flﬁ%ﬂ# qEer }Eiﬁh%an %eo?%P\SF%yq
formal resins n ol yhydroxyet her resinps, are used. However, if these
types of ETHE ﬁ%ﬁ%?gf’ﬁ%o%"d{ wize usedaagniygn cafy aphmators phglectieal; equi res
heat resistance, then a_high nelting point resin nust be selected, and
the 2 reBipmengot electronihequipmentodf cosnperieationequipment usd ofl ettemotivat | on of
the insulating |ayer or equipnent. As a result, in those cases where

sel f bondectpmiwgompontntse andalss edatesto eqifi-forditg infitinegutefigsfohagd in

resi stance, a self bonding nagnet wire having a coated film of

t hermmoseduchAgvirype is typically used. Specifically, as a typically used
material, a

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
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 léast
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 melting point resin must be selected, and the



5 varnish in which a cross-1|inking agent such as a phenol resin, an am no
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 gem-cured state so as to forma

t hernosetting sel f-bonding | ayer. However, because the active groups of

t her nopl i :C L eS] : j - as. 1 L

rosi ot anca B SRy A0 BRterBiorRlr A B oclch PRig WBY AR hayer o
i nking agent is usual ly.added in excess,.to enable the heat yesistance
to be i nETBRERT A DM B KYRE FEa s Ers Ut DRInE PagRet MiFads Heedigent

mol ecul es. However, a sem-cured self-bonding |ayer generated in this
manner eSHHPNERt thigequresbicat resistangea aisel§bphding pragricicwiro hadogdicoiated Sildur i ng
enanel ing nmust be controlled within narrow ranges. 15 In addition, in the
case of afthbmsaseitinsypnideypissiboisetl. Speuifitdllanss a sypidallgused tatshiabn
insulating oil or within a refrigerant, a further problemarises in that

any excegsnishhif Whidh MboBIliAERH hednt Sudh R R Bo0ksid ﬁ?&ﬁfﬂoﬁ%siﬁﬁoﬁ' P]és or nore

functional groups, this also ~includes any unreacted residues ft after

cross-|ipki a ' react. with of, the .varJety.of different
Chom oal RECRBAIEaRANS a1 mcB RSl tch WA Ex el SoayhE e Sipfief apff ML o
20 An object of the present i ntion is to. provide a self-bondi ng nagnet
wire thaF‘Oﬁ?@EE‘i" B\fee@t Pﬁﬁtﬂe%aogﬁ@ﬁré@pogfw%ﬁcw tQCRRM NG SHHIVEE | n
heat resistance or flexibility, as well as a self-bonding insulating

mat er i al sthtgrsos éo furme theohosgitmg, seiteGIOEUREIOF THE INVENTION 3 As a
result of intensive research ained at resol ving the problens associ at ed

wi th the conviidhicoagbedansdihelaogye groaps ofrhemadptastic résues dowa ki as Mluck he
present invention discovered that by using a self-bonding magnet wre

descrg begk elreVing hba refiSce tRfBh s Hiaking Wigh £LidB-iakRE apediHcheyssver e
hence able to conplete the present 5 invention. 1) The Us€ of a

pol yhydr favis é ggéent ?f@éuﬂlﬁ%v\g%dﬁn {ggnl:,egg L{l) %ﬁal%’f@ itl%*ﬁea? %s%iatngg ﬁ);lieeizn?prggt% in

order to I np durirng tusing, an e f'using easier
Lo oooury, 2l e e, OF.eEross I LRk NG 20ent v G tho act i ve o oups
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



to enable formation of a three dinensional structure with mninmal 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

pol ysul fone based resin in order to inprove the strength and heat

resi stance of the bonding layer. In addition, where required, the use of

an epoxy resi Ag Wehilh dMnRRSXY &8 g}r{%lrﬁéﬁ ?t%so}viﬁggm;@oﬁe&% q%gaﬁ@ W st

aspect of the present invention resol ving t OVE pro

(hereaftgr referr t.0 as the first aspect of the present.invention)
provi desﬁlg ¢ EY?H?‘SBﬁgFﬂB’O%n%FCmﬁﬁdraé’o?’??gﬁ%Hﬁvﬁﬁt."rsac’fég‘ﬁﬂli?é%I”";“’e&HQP a
thernosetting self-bonding insulating material coated and baked onto the
conduct of1seqvert tha hyeesing/a s¢li-pprding magsel| wire describgdbelovintbe @bove: he

t hernosetting sel f-bonding insulating material includes, as an effective
conponenprobendcoubbbaelainateshambihey siereenet able tbasmpleasihs pecaati sting of a
pol yhydroxyether resin with a nolecular weight of at |east 20,000 and a
pol ysul f gRentd@sed resin; and a cross-linking agent containing two
functional groups within each nol ecule. A second aspect of the present

inventio | Vi - prapl e her eaf t ef.err to as the
second ag)p’gkge{ u%]?o?f[% gh%ﬂgg%eﬁ?%eghrfwgﬁf nﬂ)n@?ﬁ)‘\(laore‘gmgmsogaf [eﬁge%o@g)i’ H'g magnet
wire includipg: a condyctor;.and . a thernosetting self-banding insulating
4 mat er PEFF E)o‘ﬁfpé?ivea G%SWQH‘%HPB% h@% tﬁ@&(eeﬁlﬁ’rﬁ'érea‘ﬂFfr‘@&CFV-or via an
insulating |ayer, wherein the thernosetting self-bonding insulating

mat eri al 2) Hed wged a caessdimkatg agent with teo mpidyregroupsawithis sacly molkicsle, oorrderst i ng
of . a base resin consisting of a polyhydroxyether resin with a nol ecul ar

wei ght ofo aiabledfashatid), dfRGheedlimepsibiys virioae Wials athines extesarespexyhus resin
wi th an epoxy equivalent of 1,000 to 5,000; and a cross-|inking agent

contyl ni ehblihiehd dheliéA BRAbilRY GBS iMhrbPENWARGD deRI8S 6 Ein Hel el & 1N
preferred aspects of the present invention, the polysulfone based resin

IS eitheﬂe)abﬁgg,_ysul fone resin or aresin with a partial polysulfone resin
structure- the .cross-1linking agent containing two functional groups

L CaEhRLeR o000 RS S9A0.1 Lo roup Eorel st 1 o 1 Vel et
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



resins, bivalent organic acids, and derivatives of bivalent organic
acids; the nmass ratio between the pol yhydroxyether resin and the

pol ysul fone based resin, calculated in terns of the respective
non-volatile fractions, is within a rapge from20/80 to 90/10, and the
guantity of the cross-linking agent containing two fiarictional groups
within e . lie .l .t an from.10 to 40.part.s mass
(for tneriare ol id itd oot SuRubBpRte R ol e 3% pR3latig er
non-vol atile fraction) of the copbination of the pol yhydroxyether resin
and the PBFFULIbE Siemesetiing ?fé&?ﬂdq;gwwlﬂ'énmgmﬁhwgldﬁwﬁé@ iitre

pol yhydr oxyet her resin and the pol ysul fone based resin, calculated in

t erms of camponenk gpessn vomishoonsisting ¢ft @ bhseaesin onssisting ofiatpol yhydraxaather f r om
20/ 80 to 90/10, the quantity of 20 the cross-1linking agent containing two
funct i onkingwithp soldultr wedgl fof BDlegst 20®00 SnatpdiyduBond BREE rdsmth tPodtyo 40
parts by mass (for the non-volatile fraction) per 100 parts by nmass (for
t he n- i t i [ the: no r et her
rosi n andopRgh b Bl of [B0G RTEDOS ahR cllss RN AR RINEL 07
resinis wthin a.range fromb5 to .40 parts by mass per 100 parts by nass
(for theMfofngtipny gToél%F Wé‘i’ﬂ Heh nb‘?lectullu‘le) conbi nation 25 of the

pol yhydr oxyet her resin_and the pol ysul fone based resin. 5 A third aspect
of the presenfuithfimares, dnprefrredasprols eighe peesem dvvenppnibe pelypHEms dasask
referred to as the third aspect of the present invention) provides a

sel f - bonwsings eitheg al i ysutfonmtesimi axla rkgin withen partislhyeyshitfosemsin strethre; the

sel f-bondi ng magnet wire. 5 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON As

fol | ows ¢ressaliffing agtak abmgiRirkes@r fuléticdal GoupHeitRMESER indldbuRiTk s@lBeted NE
pol yhydroxyether resin with a nol ecul ar wei ght of at |east 20,000 that

funqlg ong.as: S86p c&fsi%t]ﬁgﬁ P BRI SthbiTiz is{)%&t‘;f,%{Ieaal%gﬁg,tbeﬂg?#uggangngsent

I nventi on can use a p oXy resin, a po ormal Tesl

pol yvinyl butyral resin, Specifi,c.exanples aof suitable.10 commercially
Vel | abl e Re A bn oE ik o8 Rhe BEI SRR o5R y e ebrlenS s das Aty i
manuf actured by Japan Epoxy Resins Co., Ltd,), PKHC, PKHH and PKHJ (all
manuf act RFEEEHe Dotyhydroxyetherosingnd theopolyanl ione-kassd gesin,plogtatsbm term
manuf actured by Tolito Kasei Co., Ltd.), Denka Butyral #2000- L, #3 000-
1, #3 00@fthe 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.



#3000- K, #4000-1, #4000-2, #5000-A and #6000-C (all manufactured by Denki
Kagaku 15 Kogyo Co., Ltd.), and Vinylec K, L, Hand E (all manufactured
by Chisso Corporation). The polysul fone based resin that functions as
the other base resin of the first aspgect of the present invention is
either a polysulfone resin or a resin mﬁth a partial pol ysul fone resin
structure. C e es_of .sui myes ci avai.l.abl e resins

i ncl ude UDEL %ﬂinfﬂ%s %ﬁgﬁthegrefﬁr&&n\é ?%’0‘6%{’ (?gltE%%F%?kd?@a by Sol vay
20 Advanced Poly LLC,. U.S , and YPS-007-A30 and YPS-030-A30 (both
manuf act ?&ﬁssﬂ o8 s th@é aqus-t et the prasertiaysnsion) prowiden g sgéhendingd
through a polynerization reaction of bisphenol S, bisphenol A and

epi eWr oingudlating paterial o usein ths athrefibrgioned self-bohdinh etageetnwirfie

pol yhydr oxyet her resin and the pol ysul fone based 25 resin, reported in
terns of the respective non-volatile fractions, is preferably within a 6
range from 20/80 to 90/10, and even nore preferably from 30/70 to 80/ 20.

If this mass ratig a 100C
atnng%here t ends tolﬁﬁggﬁgﬁ %@ﬂégéggbﬁﬁyghﬁgfra | .VEM t han 20/ 80,
then a sati sf | evel of, fusiRility capnot be achleved The

cross- | i nki ngﬂﬁ&g‘w %Staﬂn?r\ﬁﬂef @B?ﬁ?ﬂa 10m, S PreseRhinNentionn Ths| ecul e t hat
is 5 contained in the resin varnish of the first aspect of the present
i nvent i opelylydsoryephar segin wathagonplegwar weightefradteast 20, W(E@at Rwichignszas one
benzoguanam ne resin, a bivalent organic acid, or a derivative of a

bi val ent oftthghasecresins df thefarsti skpert ekthapleassnabvanicnaiah @sba phémixly redighi | i zed
i socyanates include nmaterials in which an isocyanate such as

t et r amet fyl-eiRgl MirdnS0RYANR aSoly e %ug&mmﬂesgedlﬁ@eyﬁmw@f feheRhenyl ene
di i socyanate, 2,4-tolylene diisocyanate, 10 tol yl'ene diisocyanate,

v
xyl vigene, &ihhé&gz}@%gﬁ?}ggg{}gkﬁgi{%lﬁﬁés ﬁ@gﬁf‘lg‘% 6 f)hﬂos%‘/saélﬂitﬁ QLX30 (all.

di phenyl et her a conpoun containing a

of - oui t SBFR R o PHD ERba %%%‘2%2&1%3%&&%% PRI G108 50, and

Coronate 2501, 2507, 2513 and 2515 manuf act ur ed If% on 15
Pol yur et Manda¢ierddy YCEY, YP150¢ YP-4 ﬂur@nﬁ?ﬁKﬁ BB Y| - (#B80X,
MF- B60X, M-

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 manufactul;ed 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



K60X and E402-B80T (all manufactured by Asahi Kasei Corporation. Exanples
of suitable comercially avail able urea resins include UFR65 and UFR300
(bot h manufactured by Ni hon Cytec Industries Inc.), and exanpl es of
suitable commercially avail abl e benzoguanam ne resins include Cyrnel
1123, and Mycoat 102, 20 105, 106 and 1 128 (all manufactured by N hon
Cytec In r4 i i nig,aci ds

i ncl ude gﬁﬁ%&hﬁ@zgﬁﬁé%99@?@%?%%%?§L£§ﬁﬁ%ﬁghgﬁg%%?hgpﬁ%gggﬁdFF%%% % acid,
mal oni ¢ acid, succinic acid, glutaric acid, adipic acid, naleic acid and
fumaric aHaexcesdsmy Kb then the fustpliy tarl00ze P%%SPE?TB figndsite Aesradgy avlieeeasci ds

i nclude the acid chlorides of the above acids. 7 The quantity of the
cross- | i nikthagatigie hdss deant29V80, tigentamatiffacoty lenell of Fuibipisy vdnnbi e shidved.

nol ecul e, per 100 parts by mass (cal cul ated as the non-volatile fraction)

of the combi fgkicsts WnkindeoBH Wity O rehNEI ]gfcﬁr'iyk %&'ﬁgeéc'ﬂem&g&}ié ulat gne

based resin, is preferabl"'y™ within a range from to 40 parts by mass

(cal cul at as .t hg non-vol atil.e fraction) nd 5 even re pr.eferably
{om 15 BMaRRa e W35 YEnRh qrfind REAEREqr el (TR ISHERTS Yy
mass, then fhe bonding strength at high tenperatures is prone to

weakeni n§tabilized é%szgyaqag% B NEFA] SRS hSnzeRapaiiesosiPat biyals)t orpganic apidspioh | s
probl ematic. As descri bed above, by selecting appropriate materials from
t he chenideavativeddsdivabend osganiceacid| wpredi freexamplased giitabde bivalent staladizedand
then dissolving the mxture in an 10 organi c sol vent such as

cycl ohexmensnatdstiaclsde maghalsanaviidain isosiaphi@nach & tetriethy e Rigisdbapastecan
be inproved, a three dinensional structure with mniml excess residues

I s for mpgardiflyl@nS @ilidoc AR, RorabRa ik dRSodTRhAE, 24-14y fehle hHP&?&?ﬂe,%&m cal

stability can be obtainhed with no degradation in heat resistance or

flexibility.. Al L C | yek. nodi, f,i ed._po t hyl ene or
pol y! 8t r 91¥isaP duHRyMERE yRIE A BonBRatCler S Re R A REMAR Y 0

i nsul at i mat eri al .. Subsequently, a self bonding nagnet wire j.s produced
by coati Hgvhsﬁﬁeﬁlgkﬁﬁgﬁvwﬂmwgﬁ@m@ Bhtba SEIOUEY retg e R ling

material onto a conductor, either directly or via another insulating

| ayer. 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 available 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.



The second aspect of the present invention is a self-bonding nagnet wire
20 produced by applying and coating a self-bonding insulating materi al,

produced by bl ending an additional epoxy resin with an epoxy equival ent
of 1,000 to 5,000 onto the resin varnigh according to the first aspect of
t he present invention, onto a conductor, either directly or via another

insulating | aygg qua_[lftﬁ%' gfﬁﬁrcrﬁﬂg% %%{agf %ﬂtﬁhlﬁlgm ﬁ%ﬁ%ﬁ?@oug%ﬁﬁ those

described in the first aspect. Ing t epoxy resi s{lrengt h
and 25 h resi stanc f _the bondjn r can be further. i ved. |f

t he epoxga%i’d'ﬁ?%ﬁ%&ﬁ“gp Bgaﬂsﬂ ﬁ%“’é‘ﬁ%ﬁ?@%}ll@z‘%ﬁﬁaﬁ tge P%’go?ﬁwﬁﬁt’@ﬁg&ﬁ%n t he
flexibility degrades, whereas if the epox equi val ent exceeds 5,000, no
i npr oventpbinglipn af the pehbyAroxnethprrgsinaadithe pelysulione based meindis meeferablr i s
observed. The quantity of the epoxy resin (calculated as the non-volatile

fracti onithpea rabh@e from p@td 40 partstasaagsqadlcviheted tiresndnhec] atle -Huetioi), hed
fraction) of the conbination of the polyhydroxyether resin and the

pol ysul f e haRastefe®lY froinS1 PloefoepARIBy MALhITMKE J1ARGS i 1QMthan 10Daf@ Parts
by mass, and even nore preferably from 10 to 3 5 parts by mass. If the

quantit ylagrl ?halsgﬁﬁer[ &%%@@B&%&é@ Fﬂ%@ﬁ%&é&g&u}e@qs E%gg lt(B~| %e%l&e{x@nngxuégggg hi48h

tenperatures I's’ pro 0-Wea as if quan

parts by.npss, fusion beconmes 10 prohl ematic. Specific exanpl es of
sui t abl e‘fgﬁ‘?rﬂ’é?rtﬂt%fq“ﬁfeg%‘%???ﬂﬁl&@ OXJPSHAES'E ﬁ?ﬁohl‘i‘%“l’f‘can epoxy equi val ent

within a range from 1,000 to 5,000 include Epikote 1007, 1009 and 10 10
(al | manuf actsrdeacriied phpem bEpebegtimpainiepride materigls) frommle dtgnocaly, 019,
020, 907, 909, 927 and 929 (all manufactured by Tohto Kasei Co., Ltd.).
15 The t Gescdbed peate, biending tipr egeméd dquunarnts, and ileentdissobahd theanicthure in an
insulating material used in these types of self-bonding nmagnet wire, and

i s amp deggiahiedlvboviech & XPNBhEANAS ﬂg@éti’e@lgﬂl A’ lkafRERtEEE 8f 1h8Bonding

description of the present invention based on a 20 series of exanples.

In the folbomi HHBOH, bitdle bARLRRhPlnihfe SIA ISR ARle£F0RAEANL Ve

exanpl es,

formed, and a seif-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



| abel ed Table | and Table 2, the pol yhydroxyether resin denoted * |
refers to PK HH (product nanme; manufactured by UCC), the pol ysul fone
based resin denoted *2 refers to YPS-007 (product nane; manufactured by
Toht o Kasei Co-, Ltd.), the epoxy resiig 25 denoted *3 refers to Epi kote
1009 (product nane; manufactured by Japan Epoxy Resins 9 Co., Ltd.), the

bi val ent tﬁégw@egl@ lsqggs%gﬁyh bbo 'Elf'eh%fﬂ%biﬂtihé%@@és%ﬂ%e?@tf %sa t name;

manuf act ure N ppon Pol yur et hane str resin

denoted * .(product, n manuf act ured. by N hon Cytec
| ndustri gguwﬁl% fexc‘leﬁ(gg X E@ e,%'ﬁ'ﬁ?é(ﬁ{“ﬁat lngeﬁr%ﬂ’b‘?@g“ eApresis F%O{] €M/ coat
102 (product name; ~manufactured by 5 Ni hon Cytec Industries Inc.), the
am no r edPRAIAE ke s obreveders t o Cynel 370 (product name; manufactured
by N hon Cytec Industries Inc.), the polyfunctional (trifunctional or

hi gher) i socydietqnanidtyaif itk épdxy edstr Galcnlabar anthé ao\Pokiti Rk wtiop), peDI0 nane;
manuf actured by N ppon Pol yurethane Industry Co., Ltd.), and the phenol

resi ns dengi@y frihsé aﬁ:'ill;atéd)as the M&meﬁuﬁﬁ%&n&qeﬂﬁekoﬁ%ﬁnoﬁ@ﬂﬁ%act ured by
Dai ni ppon | nk™ and emcals, Inc.). 10 Exarrp e 1 parts by nmass of PKHH

gﬁfﬁ‘"&%@ﬁ Etff d%@%ﬂ@é&ﬁfrﬁ@% Biidaissibet %%ra@y; 35T one
, 30

oy o v s B o P S o8t on v

cooled to 15 room t enperat ure, r‘gqrts by mass of MIlionate M5-50 was

added andvuaitdyas leeuithan Sparts by owpakanctbe bording strengtivet High temipsratireg fsoups
wi t hin each nol ecul e, and additional cyclohexanone was added to adj ust

t he non- podrettb veeakerng i voleréas 1Bhoghlamtithetsdeds 40 parts bpnabe fusigh fcepas at i on
of a self-bonding insulating material. Copper wire of dianeter 1.0 nm was
coat ed w E(Bbl@mﬂt‘ili yesterim de varnish 20 (Neoheat 8600, manufactured by

Tot oku Toryo Co. Lt d) and enaneled, yielding an insulated wire with an

insulating | a
the aforenenti CCI %ﬂ eggg%ﬁ%%}encs? u %ﬁﬁi@%}t‘%ﬁbﬁaﬁﬂ% Btf%z‘%e‘?g?éﬁgpﬁ’éfyer
(r)TIi gﬁgt mweﬂléwal%nt \Aeﬁsuntahrgggé) dl 6&) toOSrWdO 1ng‘luae % H{CECI %7?]0(?9 alsn%l lfO-IB?Eﬂ?I ng
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



Exanples 2 to 4, and 8 to 10 10 Using the blend conpositions shown in
Tabl e 1, self-bonding magnet wire sanples were produced using the sane
nmet hod as the exanple 1. Exanple 5 Using the blend conposition shown in
Tabl e 1, production was conducted in the 5 sane nanner as the exanple 1,
but once the non-volatile fraction had been adjusted to 30% (by mass), 2

parts by f | e et ur ed.b i ki i
RS SR A AL S A S G e e R R i S
by mass calculajed in terns of the non-yolatjle fraction) of the

sel f - bonm(amj}ap?,lg%lg[dﬁ{gmﬁ}pmrgl{h@%ndWa@ 04 gtq-)ﬁﬁf‘eo‘%a fase depgtedctat i on,
thus yielding a thernosetting self-bonding insulating 10 material. The
same net reders &6 UFRS 08 Xproghet nanwa manhiantupsichy Nihoprdecndastsies Inchotbei ng
magnet wire. Exanples 6 and 7 Wth the exception of replacing the

M | 1'i onabenzdvBadfanfifieonssindeneedMsl refels i Ncoa€ll 0D grodite nbmeAmbAFhdutdd 300
(exanple 6) or the benzoguanarnine resin Mycoat 102 15 (exanple 7),

sel f -pongy; i i npl e
17 ey ng U GRADRiWCE TS o ST Berol SR G A G Py
mass of PKHH, 50 rts.by..mas cal cul at ed th on-volatije . fraction)
of - vPe: ot e Rl bIRE Ttes Indiss it £ e Py R M isionei han
20 epoxy, equi val ent of 1,000 tg 5,000 were added to, and dissolved in,
200 par t BigB§0) pepsxanste denotsdoHosedsrs eCoratte ey siplle ipiedustadmes m@ouiacturede

t hus obtained solution was cooled to roomtenperature, 10 parts by nmass

of M| ibnaippauolpoethane buhedly Sod Ldd.3 sol vledpheanbresindithoted rt&lrefers to
cycl ohexanone was added to adjust the non-volatile fraction to 30% (by

nmess), PHUphapiIs2aptoticPiand midnuitnetd By Detdippaitikngd iOnesiald, mec.).
material. The sanme nmethod as 25 the exanple I was then used to produce a

sel fygoondi ng FRAAple mre. | |
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
1socyanate 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 um, and this insulated wire was then coated
with the aforementioned self-bonding insulating material to generate a layer of 15 um,
which was then baked to complete production of a self-bonding magnet wire.

Examples 2 to 4, and 8 to 10



Exanples 12 to 15 Using the bl end conpositions shown in Table 1,

sel f-bondi ng nagnet wire sanples were produced using the sane nethod as
the exanple 11. Conparative Exanple 1 5 10 0 parts by mass of PKHH was
added to, and-dissolved in, 3 00 partgoby mass of cycl ohexanone that had
been heated to 80'C. The thus obtained solution was cooled to room

temperature, #2idyahé BlRN CORPASIER FUHAGLTabIR 1t &iTBoiing RAeAAMiKO! atl | €

fraction) of Cymel 370 was I ssolved as an o resin, and

ddi ti ong| . oh ) dded to adjyst th -volatile fracti
to 300 (BRI P RS yBEdes eperoe PR gl emPls o sel f-bonding

insulating material. The sanme nethod as the exanple I was then used to
produce a sel EX#8Bihg nagnet wire. Conparative Exanple 3 Wth the
exception of replacing the Cynel 370 fromthe conparative exanple | wth

M I lionate MSUsDg the blehd ebmpdsition shagmeih Tabieel ,wasdyption wae donductedén e
manner as 15 the conparative exanple 1, using the blend conposition

shows i NsahiAnder aSAESAMpI €, HeX 3R tBe Aot Wbiatild ¥BactitG BB bedh Afjust@Ploaci ng
the PKHH fromthe conparative exanple 3 with YPS-007, a sel fl-bOI’ldI ng

020 consa ST bR aRT ey el ARG R (Fany ERIBEA S PRBAGTOTDLT
PRHR. andP9ss Lk Do fileddp. BRMRYEy Foasicd "Guk | SRRy Fagnat w re
was produced in the sanme manner as the conparative exanple 3. 25
Conpar at {cplsulatedhs) terms afthe ppn-polatile fractiept ¢idhe eflf-bemding insylating metrwiabiy t s
by mass of PKHH from the conparative exanple 1 with 50 parts by nass of
PKHH andordér fwantpsowythahgsicefionyPSs 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 1 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 cyclohexanoné was added to adjust the non-volatile fraction to 30% (by mass),

thus completing preparation of a self-bonding insulating matenial. The same method as

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



007 (calculated in terns of the non-volatile fraction), a self-bonding
magnet wire was produced in the sanme manner as the conparative exanple
1. 5 Conparative Exanples 6 to 8 Wth the exception of replacing the 40
parts by mass of Cynel 370 fromthe cqnparative exanple 2 with 20 parts
by nmass of Cymel 370 (conparative exanple 6), 20 parts by mass of a
ponfunctionaF h% ﬁxqaqg? resin Coronate AP stable (conparative exanple
7), or 20 par ﬁ mass o a phenol resin Plyophen 5592 (conparative
exanpl e 10 8),. sel f-bondi ng net wire was produced_in the same manner
as the conpar Hsingghe bleg P@PQS“g iqn5Rhawn 1E>T&H9|bsqﬁ%@mgm@mtl\zqglms

Pol yhydr oxyet her resi n907050505050505035205050505050 Pol ysul f one based

r esi n10305046596250606%58 050F0OSAEOMEhod ys tlesixabPpE2DU0 Bi val ent

| socyanat e20351020204020201020402020 Urea resi n20 Benzoguanam ne resi n20

Pol yt et r af | uoCeaipawt®eEXafmphxi bi | i t yOOOO0000000000A (room tenperature) 0
0O0OO0OO0OO0OO

5 100 parts by mass of PKHH was 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
room temperature, 40 parts by mass (calculated in terms of the non-volatile fraction) of
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



10

ty AOAOOOOAOAAQAOA (100C) (external appearance) O
00Ql

12

With the exception of replacing the 100 parts by mass of PKHH from the
comparative example 1 with 50 parts by mass of PKHH and 50 parts by mass of YPS-
007 (calculated in terms of the non-volatile fraction), a self-bonding magnet wire was
produced in the same manner as the comparative example 1.

Comparative Examples 6 to 8

With the exception of replacing the 40 paris 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

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

example 2.
Table 1
Example
11 2|3 (4516789101 11]12{13(1415
Polyhydroxyether resin | 901 70| 50( 50| 50} 50(50|50)35|20|50|50(50]|50;50
Polysulfone based resin ~ 1013050505050} 50]50[65]80]50]350(350]50}30
Epoxy resin ° 5155|2040
Bivalent isocyanate 20350 10| 20]20 40 20[20({10]20| 4020} 20
Urearesin ~ 20
Benzoguanamine resin 20
Polyterafluoroethylene 2
Flexibility 0] 010|000 0;O0(OlO|OQO|0C{0O]0O] A
(room temperature) Cjo |0 |OlC|O|OlAlOlA|JO|OQlAlO|A
Fusibility
(100°C) A|lO|lA|O|O|O|O]AJOJA|A|OC|AO]|A
(external appearance} f O[O | O (O |O|O|O|O |00 OO |0|O|O
g;]iswnce (fusibility) AJO[A|OJOIO|O|A|O|A]lA|O|A1O]|A




AOAOOOOAOAAQAOQA resistance (fusibility) 13 Table 2 Conparative exanpl e
12345678 Pol yhydr oxyet her resi n1005010080505050 Pol ysul f one based

resi n50100505050 Epoxy resin20 Bival ent isocyanate202020 Urea resin Am no
resi n404020 Pol yfunctional isocyanate 13esi n20 Phenol resin20

Fl exi bi i ty0O00x0000 (roomtenperature) 0 O x 0 O O O Fusibility 0-x--x000
(100C) (external appearance) X

Table 2
Comparative example
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
Urea resin -
Amino resin 40 40 20
Polyfunctional isocyanate resin 20
Phenol resin ° 20
Flexibility O O O X O O 18] O

{(room temperature) 0 o 0 x 0 0 0 0
Fusibility

(100°C) A - x - x 0 0 0

(external appearance) b X 0 O 0 x x x
Oil_
resistance  (fusibility) A - x - b O 0 0
{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



Xx 000 x x x Ol A-x-x000 resistance (fusibility) (Test Exanples) 5 The
flexibility, dielectric breakdown voltage, fusibility, fusibility under
high tenperature, and oil resistance of each of the sanples of _
sel f-bondi ng magnet wire produced in phe above exanpl es and conparative
exanpl es were tested and neasured wusing the nethods described bel ow. 1)

Flexi bility 1@edkesiPschfaACCRIHINRCO Ipsh JIS CG3003. 2) Dielectric
br eakdown vol tgge 14 CTested {ﬁ gsccgor gnce with JIS CG3003 3) Fusibility

Tested i A9 Hance with NEMA MMO0O0O 3.57. The fusing conditions for the
sanpl es |55r1 oﬁ?@é 2 hours at 160C. 5 4) Fusibility under high tenperature
Tested using the sane nethod as_the above fusibility tests, but wth the

measur ement t aRYed Hxascardaage wish NrddASY WS G003e%7. <T ingzondisanpfoe theas
imersed in an insulating oil including Suniso 4GS (product
samples involved 2 hours at 160°C. :
5  4) Fusibility under high temperature
Tested using the same method as the above fusibility tests, but with the
measurement temperature set to 100°C
5) O1l resistance
Each sample was immersed in an insulating oil including Suniso 4GS (product
10 name, manufactured by Japan Sun Oil 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 80N, A: atleast 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)



10 nanme, manufactured by Japan Sun Q| Co., Ltd.) containing 2% (by mass)
of added tricresyl phosphate (guaranteed reagent grade, manufactured by
Wako Pure Chem cal Industries Ltd.), the sanple was then heated at 150C
for 500 hours, and the dielectric brggkdown voltage and the fusibility

wer e neasured using the nethods descri bed above, thereby testing the oil

resistance: of atlag SF Pt fle UL RALBB: Ene HMEnEXHSL DALIBPRRRLANGENOT 15 Che

insulating oil was also I nspected visu urbidity.

(Eval uat. I.ds it er.at ur 0 at | east, 100 N,
A at | eag?mg’ﬁ‘a(&l%ﬁ‘?nﬁ)p&egsl ﬁég ;1 ﬁlkée‘ﬁgothe@g”p]?‘h o an ingylating ¢if ¢
(1000 20, 0:. at Ieast 80 N, A at least 60 N but Iess than 80 N, x: |ess
t han 60 With faverably extemphapnsarnes iapd pxhibitedexcgtent fagbiligoregardless of theeast 60
N but less than 80 N, x: less than 60 N, -: unneasurable (Test Results)
15 As smmmrdnmnT&imh;mrdtmadrewlmlhdr{mmmgwmgﬂmbrs\w ireinsalaghgesilof the
present invention (the exanples | to 15) all exhibited good flexibility,

yi el ged an InmtdoatrhﬂgtheIsblf-b\ahalhgm\gﬁéﬁbﬁ@sﬁfﬁsl% aﬁlhe%eﬂ HaBVE ExarNls 1

exhi bited excellent fusibility regar dl ess of measur enment t er at ure

or whet her I n contras

sel f-bon |8négﬁg§(ﬁ§agt?ﬁ egfglsvg%l ese gﬁrh%lhégcorrparog%ﬁllgsgﬁé ?af POPY o&%e

i ncl uded_sa I es in h t r nal pea f the insulating oil
was poor®M ng‘ls v "’é@aéﬁi‘?l aﬁam EPCS 88’51{’1 ’éyg"éﬁﬁ%rsl n whi ch
the flexi b| lity vva oor | eading to a S| gnl ficant degradation in

fusi bi | iJe3ding t¢ pyEnificandegragation irhissibditp at womyemperedurs (GreApmparadive anpl es
in which the fusibility at high tenperatures and the oil 10 resistance
wer e nardzatipe 4)nhed sanplé¢t inevitolpier fasibiley evdagh tenspedatared ah)l thdidm t hese
test results it is clear that self-bonding magnet wire of the present

I nveot i oRsisthtdwte reackedll eireripf @REEInhRSatiRlexapl@Ntdnt Hvai l able with

conventional self- bondi ng nmagnet wire.
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



15 | NDUSTRI AL APPLI CABI LI TY As descri bed above, self-bonding nmagnet wire
of the present invention can be applied to general applications of the
enaneled wire used mainly in coils and notors of electrical equipnent,
of electronic equi pnment, of comruni catjigon equi pnent, and of autonotive
el ectroni c conponents. 20 16 CLAIMS 1. A self-bonding nagnet wire
conprising: a conductor; and 5 a thﬁhﬁ§ﬁ§tting sel f-bondi ng i nsul ati ng
material coated and baked onto the conductor either directly or via an
insulating |ayer, wherein the thernosetting self-bonding insulating
material conprises, as an effective conponent, a resin varnish
consisting of. a base resin consisting of a polyhydroxyether resin with
a mol ecul-ar wlisgHtbopdingmmagngtwirsgoowosiagd a pol ysul f one based resin; and
a 10 cross-1linking agent containing two functional groups within each
nol ecul e. 2. dcawductdspardi ng nmagnet wire conprising: a conductor; and a
t hernosetting self-bonding insulating naterial coated and baked onto the

15 cgnduct or @iﬁeh%se@s‘i%gegeqityom?g@ngmaﬁg Ratral tdited A akedBROEHE L e

t hernosetting self-bonding insulating material conprises, as an effective

I'f-bond "atng material comprises, &s’an eff
pol yny ar S RERU SRR IR AT B Tver bR °21 ") Cast 20, 000 and

pol ysul fone based resin; a 0 .resi.n with an epoxy equival ent of
1,000 to 5, 00 ?ﬂaﬂamaewg@f-ﬁﬁ?éi?fwsaéaﬁg %?{taiicﬂﬁnﬁgsfﬁeaﬁt%ef §HEE i onal
groups within each nolecule. 3. A self-bonding magnet wire according to
ei t her oOWéIRSMeRY, airesin vamishcoasipimg of: afhasegiepintchnsigtatg/efid padyley dvarsysther esi n
is either a polysulfone resin, or aresin with a parti al

resin with a molecular weight of at least 20,000 and a polysulfone based resin; and a

10 cross-linking agent containing two functional groups within each molecule.

2. A self-bonding magnet wire comprisiﬂg:

a conductor; and

a thermosetting self-bonding insulating material coated and baked onto the

15 conductor either directly or via an insulating layer, wherein

the thermosetting self-bonding insulating material comprises, as an effective
component, a 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; an epoxy
resin with an epoxy equivalent of 1,000 to 5,000; and a cross-linking agent containing

20 two functional groups within each molecule.

3. A self-bonding magnet wire according to either one of ¢claim 1 and claim 2,
wherein the polysulfone based resin is either a polysulfone resin, or a resin with a partial

polysulfone resin structure.

25



pol ysul fone resin structure. 25 17 4. A self-bonding nmagnet wire
according to either one of claim1l and claim2, wherein the
cross-1linking agent containing two functional groups within each nol ecul e
is selected froma group consisting of7 bival ent stabilized i socyanat es,
urea resins, benzoguanam ne resins, bivalent organic acids, and

derivatiyges ofs QilBbRIHg B gﬁéilvﬁreaé‘dcsﬁmgﬁo%nhér &Rl dfcpardi A fRgNet wire
according to either one of claim1 and claim2, wherein a mass ratio

bet ween @r&@t%mxggsgme{aggn gﬁ@n&ng%pﬁ?&%xlfsgw G RA%E I feﬁure i3

calculated in terns o I've Nnof-vo 1 ons,” TS W
range fro %ﬁ\é 90/ 10,, and antl % of .t he cross- I i nki ng agent
cont ai ni Ayt rf’Hh’bg‘l'OHH&Pnﬁf‘ ?ﬂtﬁta 1Z78d SQCHABRIEE NTEA FSING t hi n a

range from 10 to 40 parts by nass (cal cul ated as a non-vol atile

fract i onperpeguagmnipe rasinsblivakesorganit ecidatand dggvatives nf biorknt drganicacidson)

of a combination of the polyhydroxyether resin and the polysul fone based
resinme 6. A self-bonding magnet wire according to claim2, wherein a nmass
rati o between 15 the pol yhydroxyether resin and the polysulfone based

resin, csl CU'@E&@fB&&ﬁ%ﬁﬁgﬂéﬂ%Fé&%fM orb@tﬂemeaéﬂc?]a@mﬁraf&aaﬁﬁz s

vmthln a range from 20/ 90/ 10, a dquantity of Cross nki ng

ange 1r onei Bt Pl EbEG e cANRUARA R A BAEE RS Bt Patdnsl) On)

per 100 rts mass (cal cul ated as. a_.non-vol atile fractjon) of a

conbi nat PR laffe?ltlﬂécrgﬁmﬁiw%k‘g?é{one e fragiansayiithie 2 paeg Stnm SRE0Based
resin, and a quantity of the epoxy resinis within a range from5 to 40
parts by 9%Qsarpb¢ quapbthHek the crops-hinsing(agentoentrinng two fingtipnal greupsivathin
fraction) of a conbination of the pol yhydroxyether resin and the

pol yEul f eavh thakedleiewithin &/ranfe frehi Hbmd pagtsibyandsa (¢atgilared es 4 abn-vokatilese i n
sel f -bondi ng magnet wire according 25 to any one of claim1l through claim
6. fraction) per 100 parts by mass (calculated as a non-volatile fraction) of a combination of

the polyhydroxyether resin and the polysulfone based resin.

6. A self-bonding magnet wire according to claim 2, wherein a mass ratio between

15  the polyhydroxyether resin and the polysulfone based resin, calculated in terms of
respective non-volatile fractions, is within a range from 20/80 to 90/10, a quantity of the
cross-linking agent containing two functional groups within each molecule is within a
range from 10 to 40 parts by mass (calculated as a non-volatile fraction) per 100 parts by
mass (cal;:ulated as a non-volatile fraction) of a combination of the polyhydroxyether

20 resin and the polysulfone based resin, and a quantity of the epoxy resin is within a range
from 5 to 40 parts by mass per 100 parts by mass (calculated as a non-volatile fraction) of

a combination of the polyhydroxyether resin and the polysulfone based resin.

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

25  toany one of claim 1 through claim 6.





