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properties, al t hough thesaosiablg das @iﬂ%uirslubmlecompnmlaa;bxﬂdcm apg Eﬁmsulatmg under

subj ected to rgpeat %ﬂ% tgr% ’emlas?&l’ﬁg 1! f(WlnCh |
insul ated wire nzjxe%o m ?iﬁd dsm IIS.
pol yam de-i m de i nsuhatm oy I argenbmmm w&ibn |peodBdt of. A) GO di ﬁu Bd adipr €. '
Wth respect to chert Pened tl@rthcrsofsua hgxuhydlledo@znach i f
used in a noi sig at . ,_,. $ Agy8 ¢

i nferior noisture- praa@fn)ta 'yaﬁ@ b1l heid hva e i)

exhi bits crazing by lmeipmlshemmblvernmpoly&mxde-mdi birco l m%ﬁd odek Afier

var ni sh. 60 Thes Its can- be, over cone. by -conbj ni. ng a- pol yi-mde-or a '
pol yani de-i ni di5 SO agselibba mmb_ g AS) gﬁfﬁl‘f‘gﬁ%ﬁ%ﬁ‘dmﬁ 'S o
possi bl e iremar kabl y t 0 Thepreee idvéiftion WMIP W bedi d&axﬂldxﬂeédsa}i&f '
structure using a p j geporlingo o - d!eptmstarm‘dmonlhndemd&dhytremmﬂeytoin

mul ti-layer magnet

Wi res however :mave t ' W %ﬂemhﬂny' 65 39

5. Polyester-mdes are, 'of course, ble matenals belonging

U ‘no

5 pol yimi de: or pol y;ﬁh‘ﬂé’-—'*ﬁ A snwascmudalbehmmt smlderabxhty s
substantial |y i mMpoS4¢ hdiy ?TS’;O T{e XSS 301 soroted pragertiess Aesprdingly,

pol yani de-i mi ds are,ﬁida 1sCs m&?ﬁgﬁﬁd 'S 35
al so inpossible to ngpaiustterOWMWishnlyuhtﬂ:lask By wnfbsuhuact ¥ith. Wihi [>1)
incorporate a ther mi%¢ i.mde ar am de- coonide e

5 Accordingly, thergg Qaﬁul Pm"éa W@%’é‘?‘f Sopert seldeeablious| y
removi ng from4ul ti Jdyerye actonneidf clfedit QRermddfabili lof Hase and Dds Stk f or
reasons of properti nqnuﬂre-bm lmﬁlatad wmhnwkgtexaﬂsmftheanqsab mhwlezhicmsﬁ:l&tl ng

material or a pol y- ‘f‘?%! th‘h a’ﬁ mavitileyer fngdadddat | ng
material (eg. polyesklin Ghded ﬁ;{aé‘é oA Sh4 ,ﬁf,’ c’k%“ﬁiﬁ ﬁﬁ,%
eormeaﬁ@atn | g togs

t hese requi reménts, iwée.mnr/examp
which there is provi . @emmmﬁhmdrmlymﬁ-mdenwmwm chunials,v\,hl ch

conprises a conduct& 0T ha i m I, . i ng
thereto a coating Ofsuﬁtrﬂﬁ;nymr %m i EW&IT ggae 1’4
i ncl ude pol yesWer - i Metoanusm sdeamapositibe - ofrrhd pulaingl fild gt 8 Chighl " eed 50

coating, , 15 said p@eyEse %Pelsvﬂ"? enly dapaspusy |ah‘gh%-an®ktsm¢ff¢crmm rings

and ester. bonds in the r I odu of A a
di basi ¢ carboxyl i ¢ #®indinfula®d vaiea%;neqm& ne%&i%gaéﬂeagd f&%‘;&"fo{h ﬁnﬁhereof

or a mxture tRer eoPO %fa@mba@tm of ar pagestériimide dasla '.' maherhnsmai pblyiaﬁde oness

5-menber&d inmide ri 1“2!!8 material,; whigholg W patinge of |

C) a tri-and/or hig A1VEe T o ;aﬂ% bg1°%°8ﬁ8lbe "EEP “ﬁ)‘nﬁs‘lﬁmdrl c

al cohol , and an i nsul ald, tbg imulered. Iw&yaéoo T theDptesai [vpitios) nﬁemlral‘tendu@die wre

enanel or a potyam Imatmalsdomimd@c msluh uled liyakag. 60
. Such pol yester-i mo Wr ol r\*ﬁ"&ﬂsare 25

descri bed and <l ai dn meﬁg : yerf; -on '
25 The present mveng;lmtdutdnbmimm d) evetload h&t .:. n ka1

i nsul ated vi r & accoF@F‘Hﬁe’t excallpns thmmm@xﬁibmgreastm fnd- ivayabﬂxty, 65
structure conprising.a conbination of a |ayer of a polyester-imde
i nsulating material and of a polyimde insulating materials or

pol yam de-im de insulating material, it has excellent thermal, 30
mechani cal , electrical and chem cal properties as well as excellent
sol derability. 30 |



Pol yester-imdes are, of course, fire-retardant thernostable materials
beI ongl ng to Gass F. As descrl bed above it was preV| ously beI | eved t hat

ossible to solder wire coated with polyester- 35 I mde which«is in
ass F and whi ch has higher thernpostability than that of therno- 35
setting polyester which is only in Class B and wire.coated with which
canrgpt be sol der ed Mor eover, |1',45b,2$1 not pr evi ously beeh consiglered
poSsT Bl eemakn uarated wre having a
pol yam dew gccount of the

excel | enpropéss | . m@; rmﬂgaﬂlyaths @&dmmmgp ere 40 s not

iSposed propertles Accord| ngly, |t was supposed that it woul d beg

multi-la _ine!mnnshiem b effsctively,y: and whTh can
e “"‘ f ok Weof suth
nma _onymethod@of
i&mdm;mmpm-lt have been
_ o;a exanpl e, r enoval

rrultl-laeénba\" e Mfal, SnddfuBichlO Ehefii
cont I nuousl ;n ﬁw p&tenn%;vfsm&m,lthasolﬂmbﬂky mimpaﬂed)lsydmd

gﬂl ed deng

ts fge HYRYEn T aten ovifey, L1910 o BT exaff ned. -
Hovvever : Ba kel ' 2 e G $lokdver, &1 @l € to chemical s,
VI abl e remvainv m;ttbe tpalyenenmdebamhuhg)m mtsi: cs:uﬁtluterﬁcrmddr agents shoul d be

Iope Y't"h’é‘dh'éi’lcﬂo Eﬁ puidgimide \gausty pangtivere the oyer %r and_the .
UCtO MeRbiig! d E’EW fusfdbn has been

' atterrpt ednumlmmmﬁen iinterface wmemet:@d stﬁiﬁﬁﬂﬂ’@&fjds&ﬂ-On of the
i nsul at i injde inpuinting laaerhﬁgh md«pymutme@mes B@sﬂtlbwe@ev outt soMeringet hod i s not only
dapger ou§y Hﬁt"’«;ﬂ oAoimp, Ri98 Javes)is prefedt) at | | ayers.
However , q¥éorda ) opdehed.f OF renpvg‘f’mf t he®l nsul ation
frominsul aIxeaheramse alnhmghat |sddhrdbbv$ﬂ9 ide fayat ructure and

bei ng col?PseS‘E”anwef 4Be0 derable- | ni de i nsul ati ng
maber i aI _;‘ e , T | ng gaterial,
which lsue&lséaetnoa-deaa ¢ iof BitbuizR0 d has“pr evi ousl y

been bel amicenhot & Ie and- lnvesttg.at ion of Wm ch has therefore
been di sr K‘F’G‘éﬂ‘“‘! fhesmostal 'E_ ¥oer esent i nventi on,

ediberef;
t hgy char ﬁs ﬁﬁeﬁaﬁ%”ﬁiw&%%ﬁ&

th K Li ng gpterial
form ng inagy dhiraduristics Feguired dPrhagnet Were _ 60 effectlvely utilized by
~ ‘ronbining j Fol\mglieta

g | | i iigyipreferred: up@ ath!d}g over layer
Cwhi ch corfpEs e Aeaetic vyt _

- segyent | Yoyl ‘o €5'ENok s.,g FOAEME ls@h ob'@dy, €XCgY | ent
t hermal B aplecy; inessrde px;odd‘ce&te :dﬂhﬁigmdeauayannaa‘qﬁyalmvmbpdmd resi st ance,.

heat - sho ont Bquiyp t %513 >Equiva §4 é&’aﬁc@) excel | ent
mechani c %ﬂ lEn%S: ; : ] n -
If tﬁe

1,468, 28 portion - of oo mponent “A) is. 1éss: than - equivalert %X Gfict
properti esu:emghq sy M of- thewirsmneleandamtheqndncﬁog of insylmed _'
resistin t')éﬁ- o'bﬁ- eq  &5i heptshock and. excel | ent
electric z oL ] - rmEspem ally, the
po@s ant benpcpexo% %> biglity . Of 45

pol yest eMheseridis : t\ﬂ:enahcsoonwbuhﬂset)t BYeC)yand D)-are i npr oved.

- Further, = A characteristic of the
5 presen ng ,, ﬁe mhue di spl ayi ng
) nt Bal asml el ectrical

properti easu at pmt that hie mddbolcateﬂamtl ity is inparted

t'| ayer. Con-

srefrigerant-

by, and | géﬁble (5, %ﬁfﬁ%"qﬁ%‘é‘ RS yest er-i mde
i nsul at i @grs? qm,emem for ! the lperiod’ of Wqre, the materials
of s§he Odeteadiny esrmuch as ssﬂ)le6wﬂl pacaoedi Nng 450 the

char acteﬁﬂétof t!il!elsmpefelms eamhoek fegbtans¢; t he over l-ayer
can be | hw‘t'jgf’! ] Lﬁ in the present
i nventi o&e gﬁ;g, el RSt I tute t he under
1 aper anchntdmnpekegmraddmm, mt themead-es:mtxfecmlwﬂtbetthnughtt he éwer |ayer.

In 15 %mrwe%émes %F‘lﬁ?’ﬁb‘ylaﬂ/tﬁesﬁ*‘%ﬂl b ttysough t he ot her

propertlégﬁéﬁ EF:QQ i sol derability
depends @RDD),! sxuopcfe Il& Ms%qﬂu@@ﬁ?wgémt erface with.the
comlfiuct osaldeBbilifyo bevien themnogidhiility prablow opst| aye elitained : Tk gelydstesimiidet | ngpsl ayer as t he
under layer, it becones possible to carry out soldering even if a

non- sol der abl e pol yim de or polyam de-imde insulating |layer is present 20
as an overl ayer, because the under |ayer is deconposed and renoved fromthe
con- 20 ductor during soldering and thus the over |layer is also
renmoved. -



In the reverse case, although a solderable polyester-inde insulating |ayer

present as an over layer is deconposed and renmoved during soldering, a

non- sol der abl e polyi m de or po

| ayer does nat deconpose 25 or, if decomnposed, is carboni zed. Thus

IS inmpos%i ble to carry out soldering 25 because the non-deonposed

| ayer or carbonized material adheres to the conductor and cannot be renove

t herefrom Sol derabl e and t.hernostable insulated wire for general use f3§

within the scope of theé present |nvent|on 1438;mver a pref erred range of 7. ..

conponents A); CT | used fol il 'o N g

the present invent i é&"@%ﬁ:ﬁf&: .).4. la ﬁg&%

required of magnet offcompontrdTA) TR L0 W we S%,nrfq%esr alent

pol yester-iTh de wi r%s endanie[:) whfron 4030650?%@%% - ehised: ot theo sund bibn),m)cnddrct of
t fthe akg

the conponent.$ whe ‘g"g}(t eonditien.. Ay represepied m 5 150
55 equi val ex¥- % nb g? Wewmwlmé vggﬂ?‘ Q‘mmprnweg from

35 to 55 equi val ent %If smbomanbham@wmoio mé\lessthanlo equivalént Bb, cSsbnéat B) | N
order to produce th'eoimm | rptoagrmCﬁagu@qyuheabseoﬁth roqmrtliseson of

conponent: D) ¥l fil compengat % CXpEBHe, g 1o t:I’“!d“ o iy.0/5

(A+B-C). This prefeé,ﬁ@@lbgqf:% ﬁﬂé YoVacia %d in

the ternary com paisiit pesiblei QWIQMEEQWWM@ y the

area E-F<GHE 40 times its diameter, 1“8 seeqo ﬁo)lsfors | ess

than 5 equival®ent ofHf éﬁ‘ ﬁmgf %éﬁﬂim dwi rets
withid £ B

enanel and in the Haé?tld ﬁb 15e" pro
conponent B) is |ess tm :nop O)eauesshmcko é@wedtaw,cﬁerbecorres

inferior; if e r’é'&?t Plec Qgsuid Gftes
p ' i %ﬂrf{mwm Sor

the cut throu res icity.
e fangl s R o, 1Y | S sorreWnat

of the conponent C) e Diiit! p
i npaired. 45 These d Ig cthiey fof 'shecwlymumdcmre wingel df e p:esmomndoav/m B)

C) and D) ar e, r esebft ange. I n.recent ears
di f f erent: propdgrtre m&g‘%‘%“@é &ﬁ%ﬁf Cg{:ﬂ%ﬁ ncy 25

will continue in theseimdl Iﬂtﬂeahdnithteﬁts that &aueﬂeg:ea@
and thernostable in 3 ghe @monem#plaed B)\aze astcu-boxyhc actds

t her nost abi | it f) SR ‘t ent
i f sol Zerr Ingl%:(youlpl % g Mﬁ%ﬁnﬁg&ﬁ % ;In t 8

case of a-wire havrdagmwoﬂlgathktmmf pﬂ:duasmbybmglm&nﬂo

t her nost abl e. WI re nisod QYWGW egui r Hovv- ever m)re
exact i ng requ enen;ﬁh, iﬂ#ﬁﬁﬁ‘&fﬁg@? “Pm';‘and 52

decreasi ng e sol ghefe ebﬁ&uﬂﬁxyha & &ﬂ, fomn app
in the 55f|eld of - electrlcal apparatus ernor-e, wth regard to
t he heat-shock resistance,” it is usualR %ﬂt i f- wire woundat 3 fold

di anet er wi t hst andsg mhdﬁg,r £ Qiviled y ﬁ
¢l aneter w 1nstandsia g e v td;ﬁioug Mﬁgﬁ?@gow&mm ark i ni ng
ylie apid m,tlérnaplehalegedxc&ﬁo lic ‘acid, t ange

in the apparas i sdi aeds ﬁiﬁ hﬁc Lé-paghitiy
ES (h /sogpbily ’ vl
be thought 60 desidiphehyd2j# odmraiyht 6l ’2:' Mﬁl % hﬁ[y and

will be required. i‘p"l&
3

the same wil I_ﬁbe trwlofaosd,hé ! T

most preferret? rangibr oo pbrayiamad.4 Klg@ww " cathhxybh many

properties requiredgg WAGNEL W TE, .S 2 Pa””’gﬂ“ﬁ@f’gﬂ’fllty,'

better thernostabili tgmrmcyumm iyhc aa& ﬂh&h&tz@ﬁﬁhbﬂhﬁ iBélMéQEJs@Expke@e&ie 65

7 following general formula (II): 1, 458, 281 -

7 wire eranel used for- for ni ng ‘t he under - |nsRuIat| ng- Iayer nost preferabl y

conprises the react i‘onproduct.. of corrpo ent's A) ‘B), C) and D) when the

equi val ent er,gortron of .- corrponenéf A) Vi 0 40 -equi val ent. % of B}o

is from20 to 50 equival:ent % -an 0T WA 58 equi val ent- %

based on the sumof A);.B) and 5 . ® equi val ent Iaﬁroportlon of

D) fulfils the above condltlon tas'repr“'e ced B by the area [-J-K-L-1,
in the conposition di agram shown in- theR‘accomtianyr ng draw ng. If. the

proportion of ~conponent |s |l ess than 10 equi vaI ent % coniponent s of
course present in 3’,@“ °§éﬁa§§§“ ek cproduct

rises, 10 ° becm&e’o wm% fo lﬁl)eefé)@ &Y&xyp g,pr oduct
| acks flexibility. 3:(3-citbbxjpherty)s- quedmaipha},t)-u,s,slnml.s.han 20
equi val ent % the product cannot be expect ed to have good heat - shock

resi stance or good sol derability: although




it is possible to obtain good results at 200 degree C for 2 hours for wre
wound at three tines its dianeter, it is not possible to obtain good
+results under- - ' ; i er.
Furthernore, although soldering can be carried 15 out at 480.degree C
wiX hi n 30 seconds in the case of a conductor having a dianmeter of 1 Aam it
ot be carried out at 450 degree C within 10 seconds.. Wen the
wportron of the conponent C) is less than 40 equi.val ent % there is the
di sa,dvant age t hat dr electric: brlegk,davm tends to occur, dfter hegt aging; 20

and—w o o OTTe eXceeds S5 eqnivarent % the
- resulti ni“% % CRLabpoisy, the nost -
' preferre }ngﬁlylﬁ saﬁé‘% ,pe, -1d ati) sebadit agd, t he o,

pol yest elisodemcideadr\anﬂameﬁmhsm ety paidesent i.nventi on’ Wil be il Lusthe at ed.
25 5 Liasa e, ('}}“J’and D). do not: necessarrl§ represent
the starting ° 25 ‘mat er i al So0REL—s€ Used in producing’the insula

coating, but rather represent. sg@nt i al - nature of constituents that
exert effects on.the characteristirts-of -the insutated wire. Accordingly,

t he -conpiorndidhs A) and ‘B) are characterized as-car boxylic-acids or their
‘derivatives. or mxtures. thereo @o the conponent s~ C). and ‘D) are charac-
30 terized-as al-cohols.” Howe the reacti.on product may be used-in
vari ous wa:chlolfe:qlgmﬁﬂo:exarrpl e, by usr ng the reaction product of each-.by
using a product -obt-ai nedday, "corrposr - eactron pr. oduct , by usi ng

mat¥ials before form ng €he Pe aR2) pK uct or by using a pr€cursor
thereof. Wth respect to ‘coffponent: A)-- e, di valent carboxylic acid may be
an aronaﬂ\!h'ChSS - < aliphatic¢ orzalicyclic:di carboxylic acid, with an
aromatic dicar boxyl i'c ‘aci d bei: Ny pref erred "The; cl. ass “of dr carboxylic
acid may be expressed by the gem for rrul e HOOC R- COOH

(I') in which Ris a divalent: grou contar ni: ng at-1 east two carbon atons.
Exanpl es %(a  greupol car-bexyr aoi 1 rﬁﬁﬁﬂﬁar-réom d, ter epht hal i c
acid, 1,2 )L"h'a f'ene- ~di car boxylic acid,

1, 4mapht hal endi car boxyl | c acr-d-r(cﬂ,ﬁ-,napht hal enedr car boxyl ic acisd, 40

1, 6- napht hal enedi car boxyl ic aci ¢, -, 7- napht hal'enedi car boyli c aci d,

1, 8- naphthlene--drcarboxylrc ac| d drphenyl 2,2"-di'arboxylic acid,
di phenyl 24 3'is dl.ﬁﬂm%ﬁ%& Goaf Gl e i P les?of%cséjﬂn&&bWWsC acid,

di phenyl -a&,&xahdd atid (dsiaod . trd»spheal dixtuke Ahereg);clierahy ic acid,

di phenyl n?ﬂdﬂ Eﬁ!"bb'xylw ' 1 H@ﬁmzr?@tlml’ ‘4" -dicar- 45

di p nyl ;Q @“Eﬁ:ﬁ‘} sdé!, Ca@ ;i, "_thr&wn di Sar boxylic
aci d, anderob lmp@me_éﬁmﬂyl dmpa | c dicarboxylic
aci ds vvhrs FF%%E\ é‘?eass‘iﬂ‘bf’ﬁé?’ ; %ﬁ%éﬁ'ﬁ%}e fol | owi.ng
genggal f the. dtsarﬂ%erabd&ar;y cicﬁs,fi HGEBaglioM Of 352N al kyl

group Conikid!dichiogdes, i the: dcid -ahhyinitids b titbeOditboxyfic adids) suelrlascptatialid es of which .are
gi ven herashydadet @ew@mm@mmymvrwwmemmw apot @5 of for mul a (I 1)

are 3-(4-%AERERHeN) ol aorbtﬁeavdtrre d dr those decived b
3- (1 3p car byopiacgt %%d& Eﬁquﬁ “or it denvauve arz 30

3- ( 3- car bspeyiptiyanafd isé)mﬁelﬂitl(ﬁ hy -

1, 458, 281" “As. long as the effects .of ‘the present mvenuo_n are not reduceg, cpo é%boxw ic acid,

%;?EP?&”%E&;%M%&" S R

| phatrimesichicidand aine s are, adipi-c acids; succinic acid, maleic

aCl d Sebac|@%€ (B) lgq) "’“ ) %2” %ﬁg%@w&ﬂ% ed fat t y aCl d 5

Al CyCl I Cre&ﬂ gf pbhz g)?B) g;&n&iﬂb ic carboxylic

5 [qer] ide n&hinga FEvepehteR xad.degrmgupmar u{&[bﬁs}'c o highercbr is [erad and nis

a posi ti vderivative ge fts mm}ural'ﬂu dJ lic; acid containing dﬁ%r boxylic acr ds
LS

are hexah f
t hereof , h A refmﬁht‘ﬁfnf’% a d’%‘?sxr &gfp?:?gr{% or a mxture thereof)

and br cycm)[ An Rmﬁ}uﬁtcdaﬂ:whé anhydridie m&iﬁn’gyi fice-raomibeked cyclic carboxylic
anhydride group and at least one reactive group, which can be a carboxyl groupora - 45
carboxylic anhydride group. Instead of the cyclic carboxylic anhydride group, two
carboxyl groups bonded -to -adjacent carbon atoms or esters:or half-esters thereof;:or.
as long as an imide group can- be formed half-amxdes thh a pnmary am:ne descn’bed_.
in'(2) below, can also be used.




20 The derivative may be an ester, such as a |lower dialkyl ester of the
above 20 carboxylic acid, for exanple, dinethyl terephthal ate,
diethyl terephthalate, dipropyl terephthatate—drbui—terephthalate

di anyl terephthalate, dihexyl terephthal ate or dioctyl terepht hal at e, when -
t he car boxyl ic acid is terephthalic acid. Atalf-ester of such a carboxylic
acid such as nononet hyl terephthalate is also suitable. Qther 25

derivatives i ncI ude the di hali des of the above carboxylic acids, such as@
t he carboxylic_ 225 aci d dichl ori des, and t hel;#58i281 anhydri des of these
carboxylic acids, sugh

. . 9
ASpriddiN ki, Qgiﬂ Ihesecarbo y| I'C_acl as T
their derivatives ch&ng:&@g:Htﬂiéfbe cgﬂﬁxpnm @Jm Ft ic
acid, isopRthalic ac El[P Wtah@r:,ra dl!rof\ﬂ&tathSan afuda, m}ay

repl acing a portion asb °aﬂ‘i'6’l”r¥eﬁm'@aﬂb\m<bdndqd mroo,htdbuter bszhd&fmaﬁail ve
are 30 es"&ecr ally pre red as conponent (A). 'As long as the effects of 3
the present Tnventi (¢C:)] aﬁ@olmakyahaduﬁ@dundporrponent (A) may be repI aced in
F@nmdcﬂ), vﬂndhrdoinaﬁs & cqdlic RirBdx@lic hyddide | t S
derivatives. Exanpl 119 sa!dladhsdnderstsechobrmvat ive

35 t ri0net. |2, y li",‘é’l dlenetti ft ﬁ ﬁt\P :
are tr al23,6 et';énk cﬁxﬁ:% h%&ﬂeﬁtr H‘g&% ;%fponerlp

hermi nel l'itic anhydr |W’¢pﬁ&ytﬂamnd:anayaride,am
(B) is a dibasic car cayl boxylisi nmh ndefrwe W@ﬂeﬂ or a

ni xt ur e -t her eof butnaﬁ g%,o ;‘g‘ “ Z,Bmﬂare
not reduced, a|5port |m,aa:iap ok e,

car onylr c 4(8. ) ﬂ@oﬁﬂa%ﬁfchpgexgls ‘hﬁdm',l lme eny

tribasic or higher, 13\ eny s,rc or
hi gher carboxylic aGrdere® enmteté“?'?‘%"" W%J’W%@Mbmaﬁmdﬂsby

reacting a cor?BoundgEﬁxh@le@\u\rﬂut h)@oﬁﬁnp (@mﬂae"j .

U'

conpound (1) bel ow es(sil&aex
anhydride containin
group and at |east nieghylehd ) _- IR
45 car boxyl i czanhydrx'vlgq,g_ odiathing txeleteh Ch ne-dls g

group, two carboxyl| -MrCENSSIqsymehy n!m tao@aﬂmodiphdhﬁﬁulfaﬁe@riﬁd Qﬁxn@%&rﬁ&?licor .
hal f-esters ther eof be,ggmgcﬁ ONE ﬁm?rﬁ‘ﬂﬁ"P@P@Eiﬁa%anmd or. amino-

hal f-ani des ‘wi;th a prlmmpleﬁm ﬂhe pdl?ﬁ&j;ahzﬁ@@o 42 - | S0 be: used.
9 36 such. as - m-phenylene dusocyanate, ,fpg )' 83‘5&?5 0; ,,:c:u

contai ning a primar{ :
whi ch can be a car baw¥ane g e
primary .am ne,.a saﬂiso@imteha;pacﬁymoe' o
be used so Ioﬁa 1 Y,_ be}lylamndwsgcyma@,
formation 5 -1 iiiniy . ned
t he conpound (1), 11 C]
anot her functional om : il formufaGITs

mel litic anhydride, -hem nel | itic anhydrr de, 1,2, 5 napht hal enet ricar boxyl I C
anhydri de, 10 2 3,6- napht haeénetr i car boxyl Pc- anh\pdrr de,(m)

1, 8, 4- napht hal enet ri carboxylic. arﬂhydrl de 103, 4 4 -di
anhydrr de, 3,44 4-di phenryl AN al Ahhy

3.4 4 - benzophenonetrr car N/ &, afhydrrde; - ae=f et NgXy | i-C. i
di anhydri des such as- pyrorrel Liti ¢ dif anhydrr de 2 3 6 * COOR R
napht hal enet et r acarboxylic di anhy)drr de,. 1,8,4, 5- napht aI enét et racar boxyl ic

di anhydride, 15  whereinIR:2js2-6raaphical eneg boxyl i.c anhydrr de,
3,3',4,4"-di phenyl mailaxc a%%?milof:z @%ﬁg& X%met?a?e,@‘t-dmmino.

2,2 ,3 3' - di phenyl iphenylmethanerh; ddmcdwpane diphenylether-4,4’-diisocyanate

3,3, 4,4 -diphenyl S ?Wr‘gd thase0f Hb folleydng general formuyl??IV)or

3,3 ,4,4" - drphenylnethanetetracarboxyi|c dranhydrrde

3,3 ,4,4" - benzophenonetetracarboxyl|c di anhydri de’" Trrnellrtrc anhydrrde i S
especr ally preferred 20~ .. Exanpl es. of. t e’ .conpound {2) whi¢ch
contains a prinmary amno. gr oup. and 20 ot her - funct i onal gr oups are.
primary diam nes such as 4, 4" -di am nodi pheny met hane, -4, 4'--di am nodi phenyl
et her, 3, 3'-diam nodi phenyl 17 4- d| am nonapht haene, .- m- phe=ny| ene

dranrne p- phenyl ene - di ami ne, [err] w- nonanet hylene dranrne I,Y:djnethyl-
hept anet hyl ene di ani ne, 4, 4' dranrnodrphenyl ket one, . .. Ca :
bi s- (4-am nophenyl)[err]-p- 25 -zyl ene, tonIene dranrne xyl yl ene

di am ne, hexanet hyl ene di am né, éthylene diamne, 25 '

4, 4' - di cycl ohexyl met hane di am ne or di am nodi phenyl sul fone; and ami no

car boxylic



. et

acid such as glycoglycol (glycine), am nopropionic acid, am nocaproic acid
or am no- benzoic acid. 30 Exanpl es of the polyi socyanate conpound (3)
_e,
2,4-tolylene diisocyanate or 2,6-tolylene diiso- 30 cyanate; aromatic
pol yi socyanat es having a nunber of rings or a fused ring, such as diphenyl
et\ -4,4' -dii socyanat e, diphenyl net hane-4,4'-diiscyanate di phenyl -
ne-2,4' -dii socyanate, diphenylsul fone-4,4'- diisocyanate,
diphﬂnylthioether 4, 4' - di i socyah#a8@8br napht hal enedi i socyanat e10 pol y- 35
nethylenepoTyphenylene pol'yi socyanate, hexanethylene dilsocyanate xyl yl ane
diiso- 35 cyanate; %t:\blocked i socyanat|es obt@. ed by stabilizing the
i socyanat e groups ,0f ;& hese- pol yi socyanat thugﬁor exanpl e, a phegpolic
- hydroxyl group. S r:%‘;ﬁ;; {c C ic acids .containing a
five-nmenbered i ép& ho‘- of tRe ing general. formufa (LI1):
[err] wherein Pr [erT] whi ch are Pbtai ned from2 nols of
trimellitic anhydrrd and 1 nol- of eit her 4, 4' --di'am nodi phenyl net hane,
- 4,4 -di am no- drphenyl et her, drphenywnethane 4, 4" - dj ssocyanat e,
drphenylether 4,4 drrsocyanate or di_jghe Isulfone 4,4' -diisocyanate;’ and

t hose of the foI | owi ng - genes g r_ : @ ;_;.___' (]i)err]

0 wherein‘Ris [err] and TRoR aver: .. eferably great-er than O but not
nore than 4, which are obt'ai:ned from’ rro.s api trinellitic anhydride and |
to 2 nole . of elther 4,°4" - di ani nodi phery| met hane, 4, '4' -di ami nodi phenyl

ether, 5 wherein Rdbphm,yl,rmbhaae-aeoél-, shidi 1 6 WA 8 preferabl ‘greater
di phenyl e thiae 0 -bd nﬁtndreltbuoyalhah m@bmlde@mymls mlhuéanhydﬂde di i socyanat e. In

the conpo %ﬁwp}gﬁw gﬁlr Bnhydrj de rmy be
replsgced .‘ . ;ﬁ“s%y Sinpepvied %ﬁ“ﬁg B S ®hernore, it is
possi bl e to rnecaétto | (i ydbove, €lpeedE Mxatbnatic daboslylio fantiyiidedmiyibeat i ve (e.g., the

acid haI i ‘tplacediby A x!'!r acxdtofqrmanam@re bQ!ﬂ_ Eutdlmenelstms tn a di ani ne

Rlar/er nat i m’ﬂgl mmﬁé’% g&ﬁ%‘éﬁ (o

g1 de . group in the
nmol ecul e th ole es(n)c’ahdadmyﬁomcaad,dmfeaﬁbmrhdem,ds,hgfmmle,_r S, for exarrpl e,

t er epht haig
t he,gener é
aci d; 3-( ﬁpnm&hil.

3-(3-car bpbcy_hle ) dabda _ | ' 15 .

3L (4- car bdphyidefizEah thalic acid; gdipic 2 "-. PECc acid or

3- (fo car bR hlomBs er‘.’,:";‘e %ﬁ%}?ﬁlﬁﬁk " 1 1 ,',',,', ,.;ﬁ’z@ ic gcid;
pht hal i ¢ -agf-dicartpiitdiphiesylpaspayes! fah rBdx@icCqeld!. Thé Iderivative d; :
hexahydr okhst rmthbslthea a&owhcm,@mhras}hammdldlmrlel c acid; sebacic

aci d; isog fiv CHITGE P‘ﬁm%igrd 20

nexas:hl or oL ﬁ%&&h&ﬁyﬁé&%&?@ e acon of e 25

4, 4" - di cardmmgndddl Iwmn ermbinbame 3 a smallZElnoﬁnAof-ajsoﬂy&rrm liggdeny | propane and
benzopeno e§a éesaed,d smglh shb8 the acid .

di hal i desj rg@@m hl ori de. These
pol sacar bon econt ai ni ng ve- ere m de r-ng can jpe obt ai ned
25 by reaCtTlltgsohzern ahap cambe: Qﬁc} fom ovenph xyiicah;l coreacting a

cofpound (& W % ence of a
sol vent. [Q~1% ’ Qﬁ, jeiele Yeonpound (3), a
smadd  anopdress yr- na:szgx;g nblS ,qummsesz i f dgsired, a
smal | arrorAntathauahydr@ raxataemamhyda’car aﬂeﬂm;a@tl hydroartbdmcin and t he

‘reaction ér‘;: gpennd g&g)ﬂ'{ Eéﬂ) $éio_'sr9f @m% tate al though it
can be ef uém ztfﬁhp ame’, 1GNP s lic acr d
condtai-ni ngob'i: Qetone, methyf acw&ema R

30 The sol veﬁbesuoartn the above ‘pﬂedycar boxyI It acid

con- tai ni Ty
e b e o Lo %?3 %umr%ﬁrar f or i e,

NN- 45 et hy la nfitrire off the ¢,cN‘€e asedt N X acet am de di et hyl Sul phoxi de4s
N- et hyl ca r@‘h%lehphﬁfp lyém $leohe] whith ¢ or igher ess@)P»S Coslsonem m cresol ,
o e T T

3 5- xyl enql,l dﬁﬂbl 9;1 ebg,;b,to]a % car bon, a

hal 8yenat eitlybaﬂlrann:az,bha:aneam et her, a ketone and an ester can al s be used
speci fic exanples of these |nclude benzene, toluene, xylene, ethyl benzene,
di et hyl benzene, i sopropyl benzene, petrol eum naphtha, coal tar -naphtha,

sol vent napht ha, acetone, nethyl ethyl ketone, nethyl




40 I sobutyl ketone, nmethyl acetate and ethyl acetate.
40 These sol vents can be used either alone or as a m xture. The derivatives
of the above pol ycarboxylic acids—contarmng—a—++ve—fewbered—i--dering

are, for exanple, their esters or acid halides. As conponent (B) not onIy
one of the above-exenplified polycarboxylic acids or.the derivatives .

t hereof, but also 45 a mxture of these, can be used. @)
45 The aI|phat|c pol yhydric al cohol which is trihydric or higher used a
conmponent (C) i1t _an al cohol having neither1ass@Lomati c nor a heter ocycl [ 1

ring at any.position OI\SIO m&% es_Qr SUCh 0 nyar1.c al Tohotrs
are glycerol, pent aelphiderp & yBydric Ef ?EXE%A%Q &’%’ﬁg‘; ‘é% f;wmonol  the
1,1,1-tri r’rUyI ol pr et smnbmtmig,orrhmmy | ring Gbhik f3te aoi}rmgq,&, ples of
di gl ycerol ands1, 2, g f}é‘ﬁh pre tris-(8-hydroxyethyl)isocyaniirate, and tns-(.ﬂ-hydro ropyl)-
50 11 - = SOCyauira owever, since this aromatic or hete phyydric alcohol rempg

1 ably reduces the solderabili 3

11 As long %% the eifpexﬂb:s obi:o:ﬁpbelx(;p)gg o msularﬁsf; ww@&%@%%eﬁgﬁ

portion of the alip @lacad;aﬁd)

repl aced by angal cof df" %CROI rig plcdhek desceibed Gbbve. | ng
h ,2_ Fnt34 yﬁ%@kﬂ? alyooL - r.o
edidl- 1,6

which is trihydric awehye
tris-([err]- hydroxybﬂlol;/l,},r
1- m1-b8,01,4mmyldq¢bhdxﬁep LM;
Ry ted b? Wémxmmlpﬂ@dm re,

i socyanurate. HowevERthis )
al cohol remarks 54 ‘,,'ﬁ,g’,i, FOReRates
it is not preferredh;&}lmqﬁxﬁchleat:ﬁ-hﬁ yl-&ﬁkr, 1'1 1%5&??%5% if 15
this replacenent is dy@l;rnd:ekhytmrgl' ., thy RN d be
; oobe corrposed subs tially

repl aced, and it i s"’ﬂ?‘ﬁ‘g‘ ne
solely of theaali phaglbqo (ﬂf’;m y

ng (Dlgre the most

Exanpl es of di hydrupsuluhngp SAcBddihaly) @t@smﬁmg { Lol Ghe hobhas:

gl ycol , 10 di eFhFemcyn rms,tsncrhenshxyldﬁrf&ng&fym}ea idn prodic® e ,sﬁ' ycoI ,
1, 3- propanedl ol , m °sl¥1°n ane@n@lmd&q ther'mmeﬁhwﬁhlsl , 6, .
but ene- 2- di ol 24, 4 OF ; Kok Qxadd @‘? rs of such,

2- et hyl - 2-butyl - & g @remmm@m'-m

hydrogenat ed bi spheyrg¥ =t -(# #uehas yeﬂtyl)(bophthalate or bls-(hydroxyeth
#a ' ere W&gm owal asca ghtyﬁwl s
sucha2 2440tetrmahcybe_' T

3 , Erm n sent mvenmn, this is eon.

hydr oqui none- di - [ er ko tbhﬁehe,cﬁw ¢ as EW i 30
1, 4- cycl ohexane di € éﬁ\ Fly"(ﬂ-etsg’# ene g coI tr| et hyl ene glyco

tetraet hyl ene glycol:; “di pro llosing gyheyad Gdrmull €y | ene

gl ycol or octyl ene glycol As. previ ouslﬁy descrr bed these ‘conponent s (A)
(B), (C and (D) are-the. nost. 20 AL o c fornms of the ‘consti tuent
starting mat eri al s that’ affect” th ' N A e 20 insulating
Wre. Accordlngly,_lnthe manuf acyiyg e == A he materials can be
used in various forns, sucwﬂh@izqr t he ° orm of the reaction product s’

t hereof, pro- ducts. .obtained by & he de@orrposrtlon of the r(gaction products,
t he startlng mat erial s.- before the forrratloﬁ of “such. corrponents or the
precursors of such.: 25 CLe 0 Soe exal e Wil -be.gi ven herer nafter as
to the formof the’ startlng mat eri al s 25 Q exarrple of using.a.reaction
product is to use a reacti.on. product bet \cponent s (A)"and (D), such-
as bi s- (hydroxyet hyl ) sopht hal ate or. bi's? ((hyro'ye)lclylfz))!iterepht hal ate. The
bi s- (hydroxyet hyl) ‘t'erepht hatate-i's. sometlg'res :usgd- as a materlal ‘for the

production of3sa w wberémankl—em,ueu.em.,_ow_gd;r:e PHESENLe én his is con-
30 sidered tof o:f"_u & ﬂraomupiersttsfox(;be\) : ﬁm dric?

al cohol (D) onl'y.  invheibdl it 4 cm?m!es oA
terephthalic acid wd:ecaslgaﬁ@ hotffﬁo tiy :.. A:dn )t“"éé%hhla!(bnqﬁossr bl e’
to use a compgBund mbhéymlfﬂbwngl@ngﬂﬂ&mak rrrtr B p g

wherein Terr] is [err] whi'ch"is g 'reacti-on product of orrpor?g 35 (Bfo
and (D). Like the first exanple de ‘this may al o be ¥Bbnsi dered as a
di hydric al cohol froma StrugsypaN: VI e'.0| nt, _but_ for/f e,pur poses of the

present invention, itwuis can th' J nponent's ( B)
and (D), and not as'the- : o QL ase, conponent
(B) is expressed for 40 ex%rrpl e by t he fol I owi:N¢f. g&ne o4 fornul a
(V1) : ' .40 [err] d ~conponent (D) is
et hyl ene gl ycol . “ndmmpmeﬂt(l))lsethyleneglywl- ' . S -




12 1, 458, 281
: 12 Exenplary of the case of usrng a deconposed reaction

F - y i ~eaction product
of (A) and (E» A hlgh- mol ecul ar - melght Ilnear polyester or a .

de osition product thereof can al so be used. The high-nol.ecul ar-we+ ght
st %}ht chain polyester may be, for exanple, poly- 5 et hyl ene
t erepht hal at e, pol yet hyl ene i sopht hal ate, pol yethyl ene isophthal ate-tere-

5 phthal ate co-ester, polyetranetdsgesine isopht haI ate, .pol ytetrgnet hyl ene

t er EPNT hal at& Doly t /lene adl-pat Cl on anegdr car pt hyl

terethal af gy poug v @fv c 13yt ‘fﬁX@% e) or '
N’Eh’e.lie& &8 ags Thes\ej i near

ns 10 for

pol yet hy| GdRcoliait iade? (hd- Dda
pol yest er ssed.r'maqomgmkudeulamt‘k_;j‘_; echa

fabrfcati§ Wbﬁ‘é’i’h@ﬂ“:l fef - Ajophthale yethylene | igphihalateege- a5t €% whi ch
occur 10 . Chke, Tkl gz dv Ldic 9%’ ?yesterﬁ;&‘an al so
be used. flialatt) 5P polyethlene! terephiHialdtefHehyliidanadte: '_edvgeousfrom a
conmer ci ake-sstear sr lmtear mheStelrsrse padwedablsalargermmmxdrsmﬂ asyesid | s consi dered
to B8 co g hishosredihen' #dt h end
groups of ; toxyl ~groups, it

i's not conSI nemwasetano,hne ﬁatdiahysddis of confponditsit t 0 be conposed
" e bothgen _ mol_ _,'#Sete-f or exanpl e,

‘ o) el an exddpl e of

> (B), (O and

i;e

using thegy k’ '- i fehtl ﬁ oneNt s
D), there rraainexaoplheaﬂ s:hgatlusmenﬂsbdcrp (‘AD, 1) and (3) 20
g sol véB ( rWHP)t SPORS .s( Mﬁ-_evrﬁbgd bf)v)e Wlth( :
resg&:tt ' %'g

T : Iﬁedl the form
t hat exi stﬁsn &d Ofkriita - by go -yg-) ;Qﬁnsrm by reacting

corrpoundsft(rth)i_{ L attdrmtcuns@ in the: form of an am 'do acid as a precursor.
Thua5 eact, off s gac - %é:%éﬂ “’}' F"P’o 908 OprEloreand e or nore
t ReaBhiod Bégu &’em

,gﬂso can. be et R Ehch of tF .
corrponents 7T resin ob"’_'. by mm‘ng@ﬁmpmque(m),emgrm) myle(db)usdmbm opti onaI The
resin obt d meolyepsyto fommy wire grpmels By ; Nemsy a € ’

. e | s di ssolved in
a sgjvent f’tﬂhﬂ;{’ i

BIM°s are.sol vents

contai ni ngylem »-«,e-'A , .':pn - y]eéﬁ,ol , mcresol,
p-cresol , Zhsatingiyihensy| fnfh meiyiplos Ischiykpnakybhml ol emtlbnol
.2 3-xyl en /PORT, BQ such-as, N, By’ OR W 2Py °n°-30 xyI enol ,
yl en e
_3§ d Muﬁyl phenol

ticl Qe
5 et hyI mewmsndipenmndpm,sol-mmhm; decamdd emn,ts such’

N, N- di net o ttoliEne) o X %"Bﬁ’ an al i phat ic
hydggcar b%ﬁé }’m%‘hyﬁr e apeﬁdf‘?geﬁg% mﬁ“ hyd carbon, an

ether, an ac el e e u a es of 35

o [onat [ AR %ﬁwmwétm%&aﬁ SR 0oL 1 octai e
cycl o- hejaiseful. Gadnk lnmal ﬂamlmfbemmpla,_ tﬂ@ﬁt&ne dodecane,
tetr?decan@mﬂtbenh@h&; of tzizic, calquim, mh@t | benzene,

i sofP opy! g;" P'Eggz%#m 9% bs of these,
petrol eum are also ﬁﬁc of@apht ha.

40. The w rcm;meahthsﬂneabdva-ﬂﬂaibed menbdﬁr Il ook @5 dadver baked to -
prodyce arive, (s tetrepliyl) tigpive chelgte 9mre§aatktrhemmm gy efiectivelyl he armgﬂwt of a
met a dryr“ﬁ’ﬁ' agent i s useful ::- Such:-a netal dr /1. n. .agent- can. for
exanpl e, an 3&‘% E‘ml’ ‘ml “gﬁ'ﬁ%ﬂ B "|_nc cal cui m

| ead or c¢ gk DGR _ oftained by reac oat e, cadm' um
napht henatte;aalmlmmmﬂﬁ pigdob, tri 'tdnena«tamﬁcla&adst'er =45

naplit henatlde ¢%’B¥llmmﬂataerht°ca$mfahﬁmphob°aaemwdm formedi nat 85 and- : z| nc
resi nate. EFQ 4Wh 'ﬂ?ﬂeﬁéﬁ‘l B‘:%ﬁ?’d cobal t. napht henate are al so useful .

| nst ead. of, rwyﬁwﬁ‘tﬂg;f hét al dryer, a-

t et raal kyl:,’b?"?@gﬁf,“é’a t%. fdy relub@ni um chel at e or

t et reaal kyknﬂhedymthum mdnefn ectradéehme BEBiyek AG), a aard. . 60

50 Typi cal:reta!eex ﬂ@benahethm dﬂa)FBm@pyl' titanat e

t et rabuty nat e, :
tetraprop ﬁ““ﬁ% d"%‘l" cmred; W gi'i ﬂ‘“oi?.gi‘%traal kyl
titaniumc eI ates are the products obtar ned by reactng tetraal kyl titanates
with octylene glycol, triethanolam ne or an acetoacetic acid ester. 55

The tetraal kyl ti tani um acyl ate may, for exanple, be a reaction.product

f or med 556 between a tetraal kyl titanate and stearic acid. A

polylsocyanate or an |socyanate regenerated product obtalned by blocklng

o o, Y " oy o o




60 triphenyl nmet hane triisocyanate (Desnmodur R, -a trade nane of Bayer
A(a, a cyclic 60 trimer of 2,6-tolylene diisocyanate, a trinmer of

- di phenyl r | i ' I
of 2 4-tolyl ene-diisocyanate and 1 nol of trinethylol propane, a reaction
product forned from 3 nols of 2,6-tolyene diiso- cyanate and 1 nol of '
trinmethyl ol propane, a reaction product formed from 3 nols of 13 (2% )
1, 458, 281 13 2,4-tolylene diisocyan
and 1 nol of tqgnethylol ethane and the proﬂumbglobtalned by bl ocki ng thes

| socyanat e gr oup—of- tllcac | SUL,yaIIaL C:‘: Vo L Tphenot™ P\S [ as 1 ne
effects of the pres{;vfr y fh" B’P ?fng‘e&sgl 1-ctha AR ‘Higeda
phenol ic resin, a mePags &@ﬁ#ﬂ@it '=oﬁ&9e<xotr:e&bea @-p%ﬁﬁder esi n.
5 or Wsil i conaestxealpnenmrekie, uﬁacbum latjehyﬂefemo,rmvutpbiy thdiv a urea resin.

above-descri bed ti t%mmm gy b %?;démﬁm } iap; withthexsbaneedescrihed titagium com- -5
derivativel),, The ter DV Ta e AL _ i Lgation
et (whkh ichud 5 _ nm?fo%&rlmom one) -

nmeans those con- taig de et (wBich .
or polyimde precur srainsr(whiplxmnclu@d\middzopymlbmﬁes'i inOeompgnents. A, (rostion 2f - thesd N

conponent.s. A’ wort | fmay ecrodifisd hy,fesiqsecgqnﬂgql ol o o = .
%m%ﬁ%ﬁmﬂﬁgﬁ?
Bﬁsw&ﬂi&mﬁ)‘hﬂaﬁ Chedi) t he

pol yi socyanat es or 19|, " yihaaéﬁgamégym::o
pol yi m de resins (i rtbtcul;d j U%Mopwﬁuhmb’? 3,3?6D43tandﬁéstl’me§mﬁ99¢w-

i mi de precursobs resi¥es 3666 | m dazopyrrol one) . and s hgreof 15
have. been descri bem‘?ﬁd &“n%ﬂ"%ﬁ L& 'ﬁﬁ’fﬁ '_‘ ,'

Pat ent Specificatio )
15 An exanple of a tttmearboxyli
tetracarboxyl i di al ﬂﬁ‘ﬁ

tetracarboxylic aci it Ahk
aci d anhydride and bmhxie
pol yam ne, a diamn

Preferred triaf nes ﬂ&:??h@% i iin woluie
groups are I n posit Iﬂﬁﬁﬁpﬁﬂﬁg‘t& ; asi ' Sibst
i nclude 4, 4' - .di am nedi i avirg| enespdis lsuchnus etpx&' resinarphmliq _'
exanpl es of. ths tri : B PayRAC

3- am no- benzi dfnhe;

3,3 ,4,4'-tetra-armi3;51
The term pol yan de--i skjogide of _' bory Iﬂﬁ%’drndq , Pﬂ"é

25 those whi ch_gcont &3 FUR0S R JEeabiEyie 4t dpjyinae o Oty sor Lo
resin as malnérrpo AR Odckd Sih1e mew" %@b s
resins commonly use \ﬂmmmgnthsas»eammedbﬁan&st @raesi ns, |
pol yi socyanat es or Sle | LOUERENING o fu1) | 'C\ﬂ? the.

9 . t "A O e T OCES A i :
pol yani de-i m dﬁores%E'- ' _. O e "" ; : izl gl Ui b e 40
precursor resins ancdichiitd: Badhiples 3 ,q’ fansisdiphengihedGine MEM-Fakhirdol S.
Pat ent Specificati on@pﬁm etl@; K1) yl&edidtﬂw . eBmpl6 tmatin# B, 5‘&.‘8— 230.
An exanpl e of atypi éﬁﬁ"@b?”ﬁ’e 28 gezample; of ’dﬁgwa‘lm‘!‘eeﬁsiﬁ " dfstgremino-
chloride of triearboXylAse @;@W |c§,ﬁ‘§fse ué‘aﬁ@ﬁ on of
the acid chl orlge ofmrm%mmugw&'a‘m s @%Pﬁxen ol the i)y at 4s
| east one 35 di, d enhyduid ‘nyche| sybst .......‘Y"““d’ at
tetracarboxylic aci ” ﬂlﬂ‘ fj_j
di chl ori de- and gt i
the above di am ne neef ¢ ide;
| east one tetram ne.$

dichl oride of dicar -:.,. He | diphés

di chl oride, isopht hadiiseyanse,kylyletediisoryardts
Exanpl es of di ani nesthf ?e nase: '&P%“‘Wg‘ﬁng‘?l eTROH 4 -
di phenyl ether and W R W48 X o

3,4,4' - triammggodi pﬁﬂastE:fie ; mﬁ:ﬂ%ﬁe Xfouiin gpf?msﬁlhtﬁ:gta&rm "ty adﬂmgn
3,3 ,4,4' -tetraaan ni-thes siaterials, vetdabhty o4, be improved becayse ttheefrictionafagircof the o
typical process co

anh.ydrl de wit h-at I %ﬁ; - -F i‘%@wgﬁéﬁﬁgﬁ&%@% %&@% tri-

car boxyl i ¢ aci gsanydmagket mmm&ﬂjoﬁtadtbytmﬂrebqpnng witle a yhrnisini g0 chiaCehe fwdoeVis | ¢ 65
acid, at |east one tetracarboxylic acid dihydride, or at |east one
dlcarboxyllc acid and at |east one tetracarboxylic acid dianhyide.
Furthernore, a portion of the diisocyanate 50 may be substituted by at
| east one tri- or nore val ent polyisocyanate. An exanple 50 of the .
tricarboxylic acid anhydride is trinellitic”acidanhydride; exanples of the

60



di carboxylic acids include isophthalic acid, terephtalic acid and adipic
acid; exanples of the tetracarboxylic acid dianhydride include pyromellitic
aci-d—di-anhydride and benzophenone tetracarboxylic acid di anhydride:;

exanpl es of the dii socyanat es 55 i-ncl ude .

di phenyl met hane-4, 4' -di i socyanate, diphenyl ether-4,4'-diisocyanate, ,
to ene- 55 diisocynate, xylylenediisocyanate and

het hyl enedi i socynate; and an exanple of the polyisocyanate is

pol yﬁét hyI ene- poI yphenyl ene- poll\q ;

f | uerde—t tH-arEe€—ae

are prefe%’ sed f inding; Howsyer) the dnpregngtic gﬂﬁ _
am de-imi TRy, Q; r layer; by

addi tion 85 Beatid’ e i A Oom - ,Y??f:h&@g Haith qm ?d becatsé the
fricgion hpmnomf lmeoﬂmivbamem bneaﬁse ans:mbmgnmsaﬂ-aunbﬁt Snoprefersred to

- produce stwoyih Edtﬁilq, B ne e.b f rm §e|£ | <t he
' tiod

i nsul at ed i bed 65
Magnet vm?equ&uaipegmm ‘Wefork "'Yfréxﬁfﬁdhﬁﬂl’tﬁelinﬂ& y%e\faﬁd%dih SO that t he

W r@0is Biamples of 488h0Rgdg ilayers rwludasmc “phadaced \ﬁmndpoiymythmm!er t foe

i mpr egnat P e and I ur, i ves of f an
'offensive%p“%wﬁm ni i (et 6 BBl 72 =
sel f-bondi'ng” magnet- wire-his recent Y been devel oped the sel f - bondi ng
magnet wire _is bondeyg by heat iNg b -'-7 wound W re gVggnseri]_uently, there is

o B fficyyEagytt sanydride zfzrhjz PG Because an
mpregnatm Hﬁs&ﬁe ézeu@(’fhetem ; %!50 Yvee 3Hdg a sel f-bonding
| ayer on hﬂdeednﬁmmslmﬁulmmhmtmpenﬁndmes poues Afitr dosling fine tight t here can be

produced vellew soystalypese provipitated which were waghed lﬂuee@nmtfﬂréwmné i mpgegnat i on
bef 8t e usthemsepared by iltyafion fo proghce digarbesy “ be renoved. 10 Exanpl es
~of self-bonding layers include M@ﬁ& produced from pol yvi nyl butyral, 10
phenoxy r esi Ditmid¢)di ldaetdaﬂd bicedshy théraume proceine ap me Beference nvent i on wi | |
now be il li 9¢hgg£'§>g “E . °B9hyt"1'P§ "T‘@I 1%@“@?@#& es, Reference
Exanpl es df"ﬂﬁ'ﬁ’b‘gﬂ’f”é‘ ﬁﬁﬁf s. Reference 1 15 - Trimellitic
anhyglr i de (-1921 g, .10 noles)- vva&fﬁh%psersed in 6000.¢9 of cresol .2sA 15
~solution of Déde d y!iplagé)was)tmdy ¥ BF%@‘I n 3000 g. of
cresol wad by|reaing ga'g @10y %E“”FWE?E’PZF““TH@%E}%PQ $as el evateéd to

~150C over£3 :-.'céﬁ "f‘érﬁsg ion was.carri ied out at that tenperature for 3
erd

“houg Afterp Jhwao; Sk Wp ﬁte&mqn REERAPT t atgd Which
wer. eoswashed mgaontg)rsanaesoe aamhha&;de with 137hegn(1asmplas)at ed’by
filtrati oofﬂ-mtptb@tm:mddnnmoue d| carboxyli ¢ acid.

20 Reference. s di- bag)8# tid ed by, the same procedure
%{lRef - Eacty ? Gk %gboﬂiﬁﬁ t|0£nhydr|de
10011150" nistire Gas dllowed: @1 rédlod rt. gh ﬁ[l}i rQth&FISDqubEGSO|
?ﬁ mbgleggctr ng 1921 g( 10
RO es) or p- amﬁobenzm c
‘Diimde. d| carboxylic acid was

Reference reacting 1091 g (5
Lrs ; of

ﬁyanate 01e or nore- of siljcone, :
: e o --Iyethylenes
e,mpol y- 60

g)S) of- :,,i‘:" o ivla)
aci in cresol. Ret erence 4 30

pr oduced by 't he Ssane: cedure %
nol es of p @dr-- mq g

p- am nobem,g‘@; ctéd”lathzg {, RRhe i te14050 i : dride (384 g, 2
Mol 455) andesalfaby: go:(:dgeneﬁml &éns;ﬁfendlhpﬂteye}dmebIhMebmlll;dogmduall# - di i4Socyanat e

were mi xe@dm solyent aaph bé? ded155. 35 | 75
degree C) wes AL o £ for 1 hour and
at 150 degree ours '

S the react ."on proceel e__,,f-'.t‘he trimellitic
anh dr| de was d| ssol ved to- becdhuéer@odV ht yel | ow transparent solution. Wth
furibher pr 200 g 13 ) Iﬁbl’%‘%ﬁd soPi di f i ed.

The resul pe#33.5 and carboylic acid
cont ai ni ngau&,g __aj HR: I _ 40

N- met hyl - 2- pyrrol i- 2 (2. - ed toamx_ure of . 384 (2 nol es) of
trinellitic anhydrlde and” 252 I ®)- of - enyl-ether , 4

di i socyanate. _
anot her 1 _h_our o TRe Y e




45 resul tant honogeneous transparent |ight yellow solution bubbled
gradual ly and 45 solidified. Then 150 g of solvent naphtha (boiling point:
165-175C) were added thereto and t he m xture—was—heated at 150C for, 1

hour s. The reaction. product was mlled to produce a di basic carbosylic
aci d havi ng 5-nmenbered imde rings. Reference 7 of Solvent naphtha (200 g,

boiling point: |50-190 degree C) was added to a mxture 50 of 384.2
trinmellitic anhydride and 266 g of pol ynethyl ene pol yphenyl ene iso- cya
(PAPI, producedsby. Sumi't oo Chem cal OQ., |§43§,yanate val ue: 133.5 and

havi ng the fol | ow negpi Qhitk ALY me T Xture

degree C for 3 houramcb %ﬁ ?‘315%%3@ q’@ topradagek

br own mat eL_,aI Thi slemd xmidhlmgb to pro uce a po |l‘€|"'f$a§r| ng 5-
menbered imde rings. Reference 8 5 &4 - Di am nodi phenyl ether (200.2

g 1.0 nol ey was di ssol ¢ t hyl - 2-pyrrol i done and

t he sol uti Z‘n"was co&ﬁﬁmﬁqﬁpﬂgﬁ %ﬁﬁo&ﬁ S PodglfEN-ic 5
anhydride were slo adeemvdbwlyeacﬁap 226 Wil " 4% ﬁm ) ‘lfal ner

to produce a viscou I"E?t’q“?) olynfy selutip] (Nhis Gelution SwasliditscEby mMdimaddi Ng

500 g of NN\ d| rret hy a e 8“5‘? ﬁ@@'“&“ﬁﬁéwylmddylwlenarrel 0

Ref erence 9 . 10 Trinellitic anhydrl de

(192 g, 1.0 m)l e) and ."'” u aph;@ndm{ls; gaflodmplb)emal 250 g (1.0 mole) of
met hane- 4, 4' - di i SOCYgiin A5 (1.0 mole) of diphenyl-

- V- Mgy ést ‘?ﬂ“m 0053066®I-m@hy 2-pyrrolidone
N- met hyl - 2- pyrrol i d(m)e XFRE reactiho Che M&@g
produced by I\/&?uzenovﬁleﬁrbuﬁhm eahno Qb hé“ﬁ:f e@er mgglpg Je&c fo
3 hours, the mxturmaﬂ‘ém—mgewwemﬁeldegree C 15 ovef BB s. 5
The reaction was carried out at that te rature- for 2 hours to 15
produce a pol yam de- i mﬁ&hwleepmﬁ REE {486 %é t erepht hal ate
(486 g, 5.0 eﬂ*u v al glyseriny 155&4(5@ (q'ﬁ:vﬂexﬁﬁ]ldfm ﬁ'@& (5 0 -
equi val ent s) B e Ve mixe 00

of xylene were mi X6eghsVthdnlt °s

degree C 20 forhaﬁnd'\ ofn€ Al Wéﬂ
boi | i ng poi ntand tﬂ@d em%m 4094 Sof teheeslid) oYt | sHNEE 5o L
degree- C whi | e cont r#pHilo repim ccongeng tof Imbwylhhanmagvaa addel l'i Ngps

poi nt. '\Wen the reactlon pF. odu@f"dﬁceégffée’\ﬂ"%lcous “cresol was added in an
amount of 40% of the sol | d content. To tme&n&ohutlon 4% by wei ght 25

based on the whal e tee@IB @f 215eéq:|ﬁh¢&s, 1551 ¢ R leGuiviRem2gded.

and the 25 m0xturq;dﬂ@§ t( ', B Qm@%mciefﬁl .

Di net hyl terepht halbgtm:ing4 g4 Al i:. mre“i‘ﬂ’g readtednt s) 3@f
ethyl ene gl ycol, 43gmoy eqmvmimtus,)o- bt Thedr o3y ; ﬁd&éﬁynate
0.2 g of 30 - I ighHEh s _" mngeademiderrhgmafm kg Th
m Xt ure was r%acteu,%t' 2@0RC @nd  thendibabie npuglicur € was
el evated to 180 degteeenﬁeﬂmel ﬁasr By t490i | | N3p

poi nt. Then 683 ¢ % STeeol VIp cffsst%hef dieh&lﬂl&sn?afn @;ﬁ' maw ng
5-menbered i mide r ) o o Wmhebvbd)wtyheadldﬁdsohmeisat

tenperature was kept 1020 -=';,(f'egre FHrng foypepdugeigavirg pismeli ¢ - car boxyl i ¢ 35
aci d having f§9rrenbered imde rings- was Refecetigl Y .absorbed in the reaction

system 35 the tepp , @44 ¢, )3.2 lequialems), 1165 Wherfl0
G %""@:‘;MMMMQWBB‘H% Ugarghmdsanb igdfr €si n
Nchen ﬂ:e

t he m xture -becaneg

content to pr ?ducetoalmollm"cthﬂ thﬂthed on
t he whol e sof‘ d redy _.@érmemems)‘oftthetdxbdaid xylict m 45

stirring to produd el :mss‘?e"*%ﬂgﬁgm m%‘ﬁ::_fnﬁg: ;V_lftl:mkeepmsmsﬁemmturewzomc

Ref erence 12 absorhed in the reacti twuylcomp )

t er epht hal at 0(340 &e&ﬁnﬂulb&g&&mﬂﬁm W XA ét hyl ene
gl ycol , 154 S ng at 40% obli te;mebnm.,._ . Golvek n 'bl 30

of “xyl-ene were ni xgaiaul iloas T g‘;ﬂ?ﬂ LiCa) v urs
heating to 140- 170 ctagﬂ,g soluti -' er' 't gradually )

el evated to 180 dé&r@vyl@mmmaégdto -i 9 ehatme %& %jéﬁ?’sﬁmmﬁ the

di basi c car b%xyl ¢ acid havhg 5- rrerrbered imi de rings 45 of Reference 5 was

added sl owl y 't her et.0py; Bature to 200 degree C. Afker

t he di baS| c car bo>by|ancP&ﬁ|<§f) % ggmgg {%gymﬂ%w %Prequdl etely
reacted at 250°C. After the: polyethylene: terephthalate was completely d:ssolved the
temperature was reduced to 180°C and after adding 155.g (5.0 equivalents) of ethylene



absorbed in the reaction system the tenperature was gradually elevated to
240 degree C. When the m xture becane sufficiently viscous, cresol was
- added—so—as—toproeduce—a-50———-=sotutt+oen—having a 40% solid resin
content. Further, solvent naphtha (Swasol No. 50 1000, produced hy.
Maruzen Petro-Chem cal Co.) was added thereto to produce a solution having
a3 olid content. To this solution-3% by weight, based on the whol e-
sol |S@)\r>e5| n content, of tetrabutyl titanate was added to produce a wire
ena 55 : 1453,231 X Ref er erice 13 16 _'
Ene Terepntnarate, | I q, .| Stered Trade VBrk) film
produced b TAL O, PG § ‘-"_ T e S e Gy CEST ne and 0 5 g of
@] ke ’ y_-e t er epht hal-at e
was conpl ewslqissdvee,smh\mnbgmmbewas tmtoezmmﬂadmmadugtdis degre C and

after5add|\”Fgﬂxi"ﬁ“’?’sgl Saumac tiZX g, cresol gpas. added .
1 oo T Mm BT

ed imde ri ngs
of Refer enwsrsnmedéqwadlually added.: The reaction was carfied out at 200
degrge C. After the dibasic- car]&%xerxnlci aci'd havi ng 5- menbered inide rings

was Ul ssol vedy b enahigf WS pRkMELL %Yo@édﬁ&! ot ReRrea Q2 96cRE C cwie

removi ng d291tg {3loaéq@ivdlents) ofduu €515 eduivalents) of I thyldae c ame
suf fici ent 1§8:eu§,45 m \R%PF G-Z sofhthaaeatlio grafi ky lj"(‘;ﬁsol ution kavi ng
a 35% sol ?é @1? sig Rrbasylic asidy figving 5« ; titanate based
- on tHe Wno SO ec’imre5| n._content was- added.. thereto to prO«-duce aWre
enanel . During the reaction theRefedc|lfat e havi ng -a: | ower-boi.ling point was
removed, if pecqpame] (was produced by the same procedure as in Reference 13 but Reference 14
10 Awire. %«2 S T ANOE P40 of T "o‘—* elezzinl Fg%egg' "%ference 12 but
usi ngg 291 15544 @1 cqivaRLEY dnd 519 @3 Biulvileats) o the O (8 5

equi val ent d#:asicfcarbexbl;dﬁba ymmb&mn@s@m ents)  of. glycerine, 0.2
g of litharge, 250 g of xy| ene’ q%p %ﬂ g (2.5 equi val ents) of the dibasic
car boxyl i ¢- acpiinel kéddphialite THAT Eakiké) 171 . (5 gﬁm@gmr ference 5.
ethylenk3ly fles Q(ﬂiﬁeqﬁ%%y\bﬂ msglze(llj yd%iglf t he sane
proceédure §%7 B Mfmwhmmmmsm sol, 390 p@f A8 teré&bhthal ate
(Tetoron (BSGEXTFWY hm ' EE%E‘ j.'f': 21 "msLl mted),.154 g
of glyceri Rt (for- a efmperatate: 1 clovafed mmve@&atate 155 g of
et hyl ene glin/eob Mﬂ; : )s,uﬁci’ehtlﬁ eded/wrlpendt®) - of the 20
di basPc . ca® jhaving e ﬁ‘%ﬁg‘*"‘!}- Gii] % PZ% S‘Wh@ﬂeren&' 5.
Reference B fapd pdceq Jgssto fo B‘ee’q #eths), 171 (5.5

equi val ents) of - et hyl'ene gI ycoI 1&@&.@ 1(74 5 eqw val- ents) of glycerine, 576 ¢
- m‘m Referenee lz_but

--..gne a
L1 ed vvh| |l e

|g p0| nt--.- V\hen the terrperature reached
nd the .te w g@s t hen el evat ed

renovi ng ma.'erlal s haV| ng a Tow: boi I

r'. E

210 degree C, ke t j
to 240° deg
suf f isgi ent ﬁédd&di T5ra &ﬁés,

ﬁﬂ@g‘{a THhE Mok €l becane
-Bdtieﬂstdqmﬁmd ﬁfegly’b&me 0.7 gafsol ugg on havi ng

a 35% sol i ﬂ‘e\ng( qmvﬂ%t%yf ethsilegt Blyest and 59 g1ihid gauivelentpiohte based 30 on
t he whol e “diimifeylicabeyyf e”6€a7s added theret® to prodice a wire enamel .
Reference 17 A'wi ré enarrel Wqﬂ ‘by..t he sane .procedure as in

Ref erence .12 RuireUénatadg M@nﬂu b5 thejaaine Freatue) asch Rﬁematehgll biter epht hal at e,
155 @#5( 5. Quid lwadélsﬁtsqnve#n rhl= erephthalae: 101 gdf €0 95,0 45

equi val ent §Jy'eRe. __ (gé ’sgil_ ' ’_ gaggfg weredy| €Ne and 956 ¢
(3.5 equi vgleis) ||m ~dicar.boxXyli.c acid. of Reference 1.

Ref erence 18 .A W r-e enameI was: mﬁm@d by the sarre pr ocedure as in

Ref ersence - 13. Ediyléne Ugycel 3 mga gooéquwnysast eaatyaenty) ,aB_l grene (| unsoror * ¢
(regi stere_?lm-é(xeof_ ; xhcm E‘?% _ ‘A_ e BEYESt ries, Inc.),
138 g (4.5 ‘ f‘ P ot re “wébL Ll whiaw 171 g (5.5

. equi val ent 522@ c@& e,,ag dj,ﬁ t : egméﬁAﬁeradeihdslem):ylbf the diimde
di carssoxy|. iadd baying. Sehembertd s qapapletela absarbed lﬂgh%mﬂl?xymrrel “BRS '

broduced bt NEPCORe Bt ﬁ%?@é;%o"é%ﬁdﬁ“?

- ‘content, Then 2% -by weight of ‘tetrabutyltitanate, based on
“content was added thereto with'stirring to-prodiice a-wire enamel.

sﬁlﬁﬁ v:% % “solid resm

whole sohd resm _



45 using 146 g (1.5 equivalents) of dinmethyl terephthalate, 171 g-(5.5
equi val ents) of 45 ethylene glycol, 138 g (4.5 equival ents) of
glycerine, 0.4 g of litharge, 300 g ofrxyreme—ant—3+892—g—{(4-O0-equivalents of

the .dibasic *carboxylic acid containing 5-nenbered im de ri ngs of
Referefence 5.... Reference 20 50 ' Et hyl ene glycol (310. g 10.0

equi val ent s), 154 g (5.0 equivalents) of glycerine and 0.2 g of |itharge, ~
were m xed and Beated to 180-degree Cwith stirring. Then 1365 g (5.0 {2
equi val ents) of’the dibasjc carboxylic_ acit438asi ng 5- nenbered i ni de rings
of Reference 5 were sl-ow y: added thereto,RépQé Lo he terrperature WS

el evated gradual |y to; 22@irciem _wﬁﬁ'&!ixcéiltb the N8ind BracemBL mJﬁQe“’ "tflqu,t

t enper at ure. After%%&é afente)y of d!mﬁﬂyétereph Rivdl g
i m de rlnga wass co
was el evatgd to 240 wmﬁa@%f ‘é“ﬁﬂﬁ ! &f’fﬁ"@’
Vi scous, cr soI was - adged there to 10 prddfeﬁaﬂceazzsol utron havi ng a- 35% sol i: d
resin content. Thenugl{g ﬁ'grf s

_'...

W@er nrancatreasbasmﬂerﬁee tmmwhor e
solid resin comtent et 31 gler sﬁi‘fﬁ% PL*‘%@“F 788089 cequivalenis)
enamel . -17 1229 g (4.5 eqmvalents) of - the dxbasm carbo ok

Wre enamel was proM%@%?Wﬂm procedure as, __| n Rferen g, - psmbere usi ng
240 g (3.5 equival ent Stlthé)' Wl gggm a.le_-___: 217"9- (7 0 equi: vai ent s)
Gvik ey t}

of et hyl éne glwscol ,

8
| ut harge, 300 g of wssmpeameﬂaﬁueg Benba QoL & & L% ﬁfbas'ds
carboxylic acid havi ﬁpm%dﬁ“meﬂyxm«mm wnrégrélshmefﬂfl‘aﬂ@ ernce 5.

Reference2 A wre enar‘r&l """s.‘:f"roduced mpdnieons &rd1 procedur e as i n.Reference

12 but using %37 Guflp W= ok g@gﬁm.%ﬁy&m%vm produced O the
(9. Oequi val ent s) of et hyI~"ene g Y GO g .(1 &Hﬁ?ﬂ et-;t-il%:%err ne,

0.5 g of litharge, 300 g of xyI enew@%ﬁﬁwugeg of the
di basi c carboxyllc aci Amide 1
wi re enanel duced ,-):;‘f‘j dyamitle-imide Wi r e

havi ng a di an‘g er of 1Cdhpatisos Jal : n’eg d andiaysResd.  This - 25
treatment was repeat.edCas eorzma f¢ 331 havi Biheges ;
0.040 mm The proper:t-iempaison | oty
shown in* Tabl g, 1. Conpg _-:5- ;_ 1 rgg , umﬂown sin the
foll ow ng tab € were pCoafpuris6iel 10y th ; .- )C d Ui . Corrparrsl(h

1: 11 - 0.0 1. ..Chem caI
structure: W re enakhd propeetits of tHerins(mﬁi) wnew,imdueatthaiel M&X@%@?PQ_ on

Ref er ence. P?f] 5 gapshown in Tablesl. v 1 de Oorrparl e Réf er er%e
0.038 | yani de -4y e rdiRe-imide wire enane ‘1 5 the eoc are of Refer ence 133
0.039 .Pol yeStqsplndtoacopperwu'ehang f Qi TRl ani- “This -t e 11:
0. 041 Pol yest wpeatedischeral timgsato | fernia £l havﬁitgf;eﬂﬁiﬁeﬁ d£20,008 mmi. Theh, the°

Pol yester-imge Co W“Z‘“&‘;F!e?‘@‘i"@ﬁc@ Reference 10 s Oplied to the ‘coated wire

Pol yest er-i mi de Co QR 0%032 1 mﬁ%@"%ﬁ“ﬂ tmes g0 forp @ flm having 2 49
Pol yester-im de 30 Whensolﬂ‘mﬂ?%bf&ﬂa ted tt’%fé’?ﬁ%ﬂé’@c, 450°C -
Pol yester imide and 480°C, ig(waCimpessibieoin caip'case to carfycbursoldeting ben with an 0. 043

Pol yester-imge - m‘“’”“““ o A 9RdEs o -' Ref erence 21 0.040
Pol yester-i m de The: prmﬁéa%ﬂwgg:&ﬁﬂ %:rg mgm'fecv?eorlei)mdutc:]de 45

Conpari son Exanpl eé’y&h&hn&rlﬁoﬂlﬁé}aﬁ
Conparison 12 1 had"a’ polyimide or- polyamde-:mde insulati m and"l de
wire enanel pgooducem“f,\_, Pyt s grestlgernce 9-was appled:to a copper
wire having a di ameer of .0 nmm; gi9d ._@'obolf.jhr s tr Pulyeenimides repeat ed 5o
several tines ta forma film ‘i“'ﬂf’ﬁ PRHess of oger ma Then ‘the
pol yester wire enanel’ produced by "Ref'ele Qﬁcg.o was ap: .el}:%t at ed

wire 40, ssand baked t-hi s tW‘satmt beneng rew&ateﬁd;elsev
formafrlmhavr ng hi ck: f‘ _nm “Theed t Of al (min)ckﬁm;; of se
wire was 0.040 mm sosoﬁder eﬂﬁ of y F% lbnsulotgg’ed vg-(ﬁé wais

exam ned at 420C, wnson 15 " ‘Referénce 8" 0008 -Reference -'0,033 = 0,
_ : 041
60 Compm 16 Reference 9 . 0.012 Reference 14 0025 0.037
o parison 17 Reference 9 0.025 Reference 17 0.012 0.037 60
mparison 18 Reference 8 0.031 Reference 19 0.007 0.038
Comparison 19 Reference 9 0.032 Reference 20 0.008 0.040
g:panson 20 Reference 9 0.024 . Reference 21 0.011 0.035
parison 21 Reference 8 0.010 Reference 22 0.030 0.040



" mm and baked, this treatnent be|n

and 480 degree C, it was inpossible in each case to carry out sol dering
even with an imersion tine'of 60 seconds. 45

- Conparisons 13-2% 45 I nsul ated wires
having the structure shown in the foIIovm ng table were produced by, the sane
proc@ﬂe as in Conparison 12. The insulated wres in Conparisns 13-2% had

a pok3, i de or. pol yam de-imde insulating |ayer as an under |ayer and a
pol ygsyer-imde insulating |ayer as an over | ayer. .50
50 PdByimide or poly- PoI yest,e58:281m de- ’ 18 50

am de-1 m de !é”der . Vel ek uTt .| atin | ayer
tions of e’ 56 &% ihsue wn' S &ﬁa@h

Total Thi %mple solder bath temperatnres of @, 50°C %ﬁ%‘ﬁ%ﬁ ness

W r e enanmidpossible mnaélﬁ‘ease to ﬁ&?&uﬁildenng even wnth an immerditm

used. secoridsyy) o 55 Oorrparl son 13 - Ref er ence 9 \.J’O ‘005
Ref esence 11 0. 031 0 036 b S on 14 - Reference 8. 05 032

Ref ePence 12-tpe gegswmmagex %r 12 teh #4008
Ref er ence mzemm%a dﬁ:’ﬁ&er of 1,0 mmDand Ahke@OTHIS treatiBani ivg: mnce 9 0.012
Ref er ence@ﬁmfo_ _ _havggaﬁgﬁs:g@oostl__,'_-_ h lmldemRef erence 9

0.0 , W ; F = v T 8 ) IR 18 J

Ref éraence kness of thd flshs ,?o%ﬁ,g{%nnce ' "8“-0"6'?-' -'6--' rrpaw son 19

Ref erence 9 Thepx@peﬁitioftheremﬁneimﬂméwﬁemsho@nﬁﬂﬁblez 0 040 Corrparl son 20
Reference 9 = - -0.024-—---Refetence 21—.0.011 > -~ 0.035 Conparison 21
Reference 8 - 0.7010. . Ref ecﬁﬂﬁgsoga; :0. 030 --0..040 18

1, 458281~ The pol ter-nmde wiré enamel produced Rderencelﬂ Ensam:mttbans of the

sol d%r abi lepppgr ° e ef{1.0imne ednpl e 180l der bat h
t enper at urgE Ol o0 ot w0 ® showed that it
Was | MPOS Heihg Gepbated A8 EhtmCa Gk gagingar A Y an.’i mer si on
time of 6@fd|eﬁlmadmso@1mm. - Corrparl son 22

5 TRA® pol yes%?PW@mFEMG“&FM%’EHO was applieddto a
copper wire having a dianmeter of 1.0 nmand baked. This: treatnent was
repeat ed several tl mes to fornﬁXAWLEnlhaang a thl ckness of 0.034 mm .Then
t he pol yani d&bs pelyssiersimide veirsqn e om Ret Ecapplisd e applied thereto
and bakedm T e e DL ckness of B0RAMOTREGY £ viaidaes to forma
filmshavi ke ' &iSbyORefdden _-ﬁwmppﬂaa&hmaidbaked,lﬁ;std%ﬁkﬂess @k the.filns
was 0. 040 being: te]imedpm mseemawmmmamwmwmme are shown in
Tabl e 2. Eﬂﬂ%‘ﬁ‘%’dﬁ [z I amel - produced by
Reference: 11 Wa%mpef)nﬁlg&'?s '@Eﬁ mggwae\"rfl\%u?g havi-ng a dianmeter of 1.0
. r.epeat ed 15 several- tines to forma

film,having a hlck.n s .of (EBAMPELES 27 the W|re e prod ed by
“Reference,8 Ai‘i @ gﬁﬁﬁ% oy ﬁ%el ng°repeated to
forma fi byt .-‘.a ness of the:
- films was O. 041 mm 20 : - The properti es ~of “the resultant insul ated

~wire are shown in. Tabl e g M -The polyester-lmde wre
enanel produced: by Refer\ﬁ%ﬁd S ap iddover COpper; Wire a di aneter of
1.0 3m and baked, ‘this? trdm:mant bei n@aﬂmdayad several’l‘otal mes B8 forma

_fllmhawngathlckne 031% Tf@ th i dehighs wire
enamel produced by - Refﬂg"'g yop! éé eto pl bq&e%i thi's treatnment
25 bei ng kRt @d sev iges - msf OF NReferbcd M1 hammg a. a.cmckness of 0,007
mm 40he tﬁtaaiplet 3 ck ne Refershce tife f 0103 waRef@e08 8 . N0, erti 4 of the
resul t ant Examp I ed EFFe%Ssho 3"’n - g'f’@"?s EX %% 1 30

| nsul at ed shavin I,);est %l'ozt 'm dﬁémygatl 990 aye(;ogas an ‘under | ayer

and 30 ameipw m de OReﬁﬁﬁdam deoioso de Refédsdnod 9 Ng begeer amo3an over. | ayer
wherds pr oBxaowplt I8y theRsfanmepPoce@@Zb aqufmnE(&npl 0.008 hut0.03i ng the

fol | ow ngm iﬁat i on%&f m;?%ser oﬁ de §1 deoﬁgs polgygzo
Examgle 1. Reference 22 0,025, Refe:ence 8 0012 0037 .

‘l‘he propemes of the resultant msulated wires are shown m'Table 2.




under insulating amde-imde over 35 | ' | ayer

I nsul ating | ayer Tot al _ 35 Thi ck- , Thi ck-
thick- Wre enanel ness Wre enanel ness ness used '
(mm used (nm) (M Exanmple 2:°° ference 13’
0.031 Reference 8 0.008 0. 039.40///E)CJrﬁI'E“'/*—’B_—R,e Ref erence .14..
0. 036 Ref erence 9 0.006 0.042 40 Exanpl e

Ref.erence 15 0.030 - Reference 8 0.010  0.040 Exanpl e 5

RET¥r ence 16 0. 032 Ref erence 9 0. 008 0.040 Exanple 6 O
Ref erence 17 0. 029 .Reference 8 = 0.007 = 0.036 Exanple 7 =
Reference 18 49 0. 030 Reference 9 1954430 0.036 45 Exanmpl g
8 Reference—t8—07025—Reference 807008 —0 033

45 Exanple 9 Reference 20 0. OWLSE&} f ey nce, 8 0. 009

0. 042 Exag‘g! e 10 . Reference 21 0. 032pemperatrel e 9 0.008

0. 040 Exanple 11 Ref erence 22 420°c 0. 025 450Ref erence 486rC 0.012
0. 037 The (prop%rtles @memnrésul tm tl!ansﬁﬂl at. edlowth@sﬁfhre mMﬁOTabl e 25
19 Comparison - 2 a%58 2&

19 TABLE 1°Sol der abi | S5Ee508 3q) P elle o ogﬂe 420 mgwg&

450 degree C Compard8)0S 5 ~more than 600Npa miossOthan 60 manothen Bhan 60
noré than 60 10 nor EompaHan 6 more than &) Corrparl on 2 e than 6010
nmore than 60 MOT Eodhidtiidn 6§ Conpar fl% 3 re than 603 nor e

t han 60 more than GéngaissRapi son 412 nore thag 60 noige than 60
nor.e-#han 60 Conpari sﬁmpaﬁson 10 nore-thiin 60 mdre than 60 3 nor e
than 60 10 13 Cofifaperieg il 6 ‘nbre than 60 3 552 ' 15
28 10 Oorrparison 7 TAﬂiggz : 5 °

3 Corrparl son 8 : bility 3 conparison 9
12 5 “eat-shock

3 20 3 . 450°C 480°C res;satanoe 3 20
2 15 CoBhdaon 750! %@ ng”enﬁégﬁ%r 1d
Heat - shock 420 degrBsemfle 1 more aﬁﬂsaiegree 3 3080 degrexd C

resi stance 20 réson 22 12 nopre than360 nmor e4t han 60 4 nore
than 60 .  44s Conpar i%o’n 23 mﬁre t han 601 nor e }ghan 60 s
nore than 60 I ke 1 10 nore thans60 355 1d §
2d Exanple 2 Example 16 11 5 5 44 id 1d
Exanpl e 3 | ? S 5 H 43 ldid 25
Exanpl e4 30 9 nm 6 5 4 4 2d d 30
25 Exanpl e5 Exampléd Q0 9 . .5 4 3 1d 1d
Exanpl e 6 Example 11 9 5 4 4 3 1d1d
Exanple 7 . . . o 1d
Lol 18ounﬁdmmetermededm.wgmséndmm_nzoo Cf%Zh%urs. 4 35

Exanpl e9 35 11 3 P o -cedSEJIgAMPLE 12 CO )2d 3
KHH, u nion Carbide e arts t) were
30 Exanpl e mm P by tp., 190 p: bngﬁl 3

1d Exanpl e 11 o °fm‘°'§:§1;,°rg'°d + boodale caime. T“? pamel )
Wund di aneter nee tgsfom &E&mq@&ﬂ ; m”%r@em& or ?IT'IOUI’S

EXAMPLE 12 35 Th?henlanyse(f-mmﬁﬂg TR wire trasowoulsih oo rhﬂ;cdaonu;avpg 109,

bound) a s for 20 B
parts by wei gfit) ., g%ﬁ{%ﬁ% ﬁﬁére

bondabl e enanel .

produced by the proneduhaafasﬁa&rmhﬁr&:aeﬂmedgads&oms‘armm et |6f seonduChit NQg
| ayer having a thi c#8%ss of 15 u. The resultant sel f-bondi ng magnet wire

was wound to forma h ng an inside diameter of 6 nm
and bound at 600 g | 0 Wagi ﬁﬁi‘é“p‘a 182, ik o MR Sompa T cofkficror, an &

ting under layer formed thereon by applying thereto a polyester-imide wire
ena.mel (whxch include polyester-imide or polyesteramide-imide) and baking
the applied ename{ said polyester-imide wire enamel having S-membered imide
50 groups and ester bonds in the molecule and comprising the reaction product of A) 50
a dibasic carboxylic acid free of S-membered imide ring, and/or a derivative thereof,
B) a dibasic carboxylic acid containing at least one 5-membered imide ring and/or
a derivative thereof, C) a tri- and/or high-hydric aliphatic alcohol and D) a
dihydric aliphatic alcohol and an insulating over layer formed by applying a poly-
55 imide wire enamel or a polyamide-imide wire enamel to said under layer and b aﬁug
2. Wire as claimed in Claim 1, in which the polyester-mde wire enamel com-
prises the reaction product of from 5 to 55 equivalent % of component A), from
10 to 60 equivalent % of component B) and from 35 to 55 equivalent % of com-
ponent C), based on the sum o?o the equivalents of A, B and C, the equivalent % of
60 ?f gmg not less than the sum of the equivalent percentages of A and B less that 60

55



determ ned by ASTM D 2519, the bond strength at normal tenperature was 20
kg. The solderability of the sel d-bonding nagnet wire produced in this
Exanpl e was 14 seconds at a soldertenperature of 420 C, 7 seconds
at—250 degree C and 6 seconds at 4800C 45 IMIS: -
45 1. Sol derable and thernostable insulated m\m“ i@@? a
contuctor, an insulating under |ayer forned t @o a
pol yester-imde wire enanel (which may incl u p01 yéster-l m de or
pol yest er ami de-i i de) " and baki ng thepapphi ed enanel said polyester 19 1i de
wre enani® havi ng -5-rmerbetr-et—tnrde 50 - groups and ester bonds in. the
nol ecul e and corrprl sing-the reacti oﬁr Cobili fséggnd 50 a di:basic car boxyl I C
acid free of 5-nenbered inide ring, and & edflsm&trl ve..t-her eof, B) a
dlbasw car boxyl'i'¢c acid containigge@t .| east 458C5- menber & °ngde rin
and/ or gerl vat mr qof , fipreathanr 60- an @y h %‘n hym kphatic a cohol
and Dl ‘a di hydri at2| c amers %\d arﬂf;ﬁgﬂﬂ i ng Mwethad 8yer forned by
appl yirg a pol y- - Cgmparison |m eﬁg{: &R Ne| . nidke: tharp 60 Y ari rose thag WI re enanel
to said under | a%"m 13ak| Ngnore thin & - W merexthan 63 rred‘“?'ﬁ i fri o Whi ch
the pol yet%ter-l MCapatisdne. senanudorec'meQarl ses t réaction goduct of romb5
5 equi val ent Gdsnpﬁnsm onent AP from 10 t gy 60 equival ent % of conponent
B) and from 35t do9amthyi /gl ent %aof com ponent - C) “basedton 'the sum of
the equival ents Qh Aaichh de C, -t'he equi val ent 3 of 60 o ;D bei'ng nqk | ess

t han*the g3im of tQsnpedson YAl ent- per5cent ages of- A and B Iess that 60 of C.
19 . 1,458,281 -

19 TABLE 1 Sol derabl i ty (second) Tenpsammq .' of soI der 4% ogggreec
450 degree C o 48OC 5 Corrp‘icmpmnﬂe- - solder- Fﬁ,&@n 60
nore than 60 nore than 60 420°C - '_ggjjafr_tnggr}h& 60
than 60 20 I'T'De@ ? th <0 pai)tesdmlm ld nor e than 60
nmore t han 60 gﬁ'ﬁéth arisa# 4  ndPe than Qﬁ nor e
t han 60 ap 60 Oorrpartson 5 .35 nore thaa 60 mgge than 60
nmore than 60 Conmlesen 12mt)re t han @0 5 1d 25 28
10 Conpar i2§on Eﬂmple 4 10 }(5) ’ .. 5. 5 CoeraI3| son 8 © 8
3 Conparison 9 m s -5 1é{)lZ 5 4
Conpari son 10 . 9 3 3 31 mparison |1
.3 - .. 15 T@BLE 2 Sol day abi | ty Zierrperaté?e of
sol der -30 mshock 42& degre 450C 3 '480C - o
resistance 20 fgoari-son .- m)re t*han 60"~ .rfor & 't han 660 nore
than 60 . 4d - 20 Oorrparl son nor-e 60
han 60 - ‘1d ma&pmq ki "E‘ié‘ﬂ""éd%gchpg &“QO 4
1d Exanple 2. 7 . 7. EXAMBLE 12 ;
Exanmpl e 3 15 ' phenl,,?y (PKHH produced by Usion; Carbldeb?orp., 100 %f: bY Wﬂlft) Toa 1d c23!;5
Exanple 4 - dissolved inl 500 g of m-cresol to pr wabo:ydath: rooedureofExamphZandld
25 Exanple 5  was applied toghe insulated witc proueg T TG f Bo 8 1d
Exampl e 6 paked to fpEm a self- ““‘“g“""m was_wound 10 ahehcaloonhavmg|d
The resultant self-bonding wueOO ‘load at 1700 r 20 minutes. Wh
Exanple 7 40 anms;de&menerofsmmandboundats g pemmrewas kgld Exarrple
8 1 Oetermined by ASTM D 3519, the bond strengt e d in, this Bl e Exanpl e
9 11 The solderability of the. Seld- 4200(;,7 fhconds at 450°C and 63gEonds 8t 30 30
14 seconds 3f a solder. mperature : -

Exanple 9 . 480°C. e} 3 . | d Exanpl e
. WATﬁu.ﬁi S iﬂre d:olﬂp ld@nEé(a"pl,Sdll 45
9- 4 4 : ted Wum rieyet @ndugot to
wi t hst and heat i ”%S;GM?%“ a,%eteasutlaapuﬂﬂymg mm) al::lldcbahng
35 ‘enamel (which nme{ include _polyester-imide or m havmge.s- bered - imide

- said polyester-imide wire enamel . jon product of A) 50

50 groups and ester bonds in the molecule and comp_pgmg the reaction |

: -membered imid

: carboxylic acid con at least one 5 x
' f )d:n%lm there:fy, C) a m_m;:g; high-hydric ahphatxc balct;ht)ll y:?gd D) by
i e e it g ot Y v L
| or a polyamide-imide -
> 2w€7ene as clalmedpmyClmm 1, in which the polyeet:r-mtpde gy cf:onx‘n
the reaction product of from 5 to 55 equivalent % O c:omplt;n ot ): oom—

ll,(r;ses 60 equivalent 9 of component B) and from 35 to 55 equ&t:a . et
onf‘glt C)eqbasedonthe the eqmvalenmofA,BandC,cf Aa‘ﬁlvalenB less:hat 6

60 l1)) being ot less than the sum of the eqmvalent percentages |

& C. . .
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35 Phenoxy (PKHH, produced by Union Carbide Corp., 100 parts by
wei ght) were 35 dissolved in 400 g of mcresol to produce a bondabl e
enanel . This bondabl e enanel was—applied-to the insulated wire produced by

t he procedur e-e%piﬂ?aked to forma sel f-bonding layer having a
t hi ckness The resu sel f -bondi ng magnet wire was. wound te
forma h@w’il B’HHH] " an inside dianeter of 6 nmand bound at + -
600 g | oa ,mf) m"l When 40 determ ned by ASTM D 2519, the
bond streffyth at norrfal * empe ture vess,2dl kg The sol derability of the

sel d-bondi ng magngtyi re praduced |n TS Exanpre—was—i4—seconds at2h

sol der t enper at piigs b b ’o‘iéi‘q'. R g 2, | : emlyest&gmmeguﬁxeen&eﬁ&ﬂ:ﬁ seconds
t‘_ '-t equivalent % of component A), from -

at 480C. 45 ZOmSOWdMie
pnek ;es aengdlmdt:ﬁfﬂ Mok dht °'5§§%;%5 a

45 1. Solgerab

conduct or, an TT1¥ Lt forrred fher eon Y. 8 ter to\/a—
i\ e §
pol yester-im d&amrcemﬁ;;@s ead\H 1 P Gy s 11!:1 clpsiwmpimm Gfe OF . S~
pol yest er ami de(dDmadel)cysat_ k di alighbis dictBox3 4..,. lic *‘%ioﬂomﬂgwster-l ﬁ}d’e -
' : [ -honds in e

i .
%ticﬁFiwénQ%%@ggﬁg -ecemmqmpmmw%i&?m

car boxylic aci df rseew:ﬁ
B) a dibasic d¥F y lagid
and/ or asderi dat] Y g e
and D) a di hyQichGoxshd RE
byappl yi ng a (dishenyl-%

e tjf from5 to

) SR i val ent conpggent B)
and from 35 tM(&mtm&ango : m%ﬂuagdotmsum of the
equi val'ents of A. B and G- the equival en " % of. 60: ‘D''bei'ng not | ess
than the sum of the equi val ent per cenglages of A and B Iess that 60 of C.
20 ; 1]458,281
20 3. Wre as clalmed in: Calo ’ f . P ester-lmde Wi re enanek
com prises the:reaction of fror y e RQEqui valent % of conponent A,
from20 to 50 equival ent % of . OK B) and from(A t0:55. equival ent %
of said conponent C on the sane i-S al m-2;::and the
equi val ent pev;cent e 5 i ‘of D also bei g as defl ned in.€l ai m-2, o
5 4. Wge as ,gﬂﬁf“ng’g it menpateeemanm group, oonﬁmmglfﬁ,h, 539 Lghyest er-inide
wire enanel consl WeRSs dainbd il rod 1n_wh ch the di car ‘boxyl i ¢ 23ci d of
corrponent (A)cﬂbmnwl- mﬁ&ﬁfﬁﬂ:?,@ Bor AF2 UM o A ey s o #$3did 5 Wre

3 1 ISWEIR e wire enanel
10 conwi semy{_.g' f liﬁnaﬂtl.ﬂn elh S-Mhab&ym Vildrtiyli1 gici d Of .
corrponent (A)- e a5l aimédOi L. aci.d: 6 Wre .as cl aggred in
daim5, in m@hfomlaj ar omat1 c d| car% ‘%él oactd ’yhfs%mm ic acid,
t erepht hal i ¢ “aci d;” '1;2- napht‘hat: @sed 3 'boxyl ic. aci d 1, 4- nappht haI ene.
dar boxylic acid, .1, 5- napht hal ehedi -'-rb' bqq;c-:zacr.d,: TR
1, 6- napt hal e#eahe‘aboxyl ic-aci-d 15. 77 "15°7- napht haI ened| car boxyl ic aci d
|, 8-na thalenedlcarboxyllc caci d-* ) enyl 2,200 - 15* dircarboxyl ic aC|d
di phenyl™- 2, 3" -di car boxylic acid , nyl 1- 2, 4' - di car boxyl iC. acidss
di caboxylic gcﬁﬁc By b= 2- 3' - di carboxylic acid '
di phenyl - 2, 4'=-di-carbexylt Cnml d,. di.phenyl 1: 3, 3 d| car boxylic acid,
- di phenyl - 4, 4= di car b0xyl i-c u@ X WAK _ d| car boxyl ic acid
di phenyl et haﬁe,-hzll&4 - di carboxy¥ SR - o
di phenyl sul phone-:4- 4 dlcarboxyllc aC|d benzo:henone--
di car boxyl i ¢ -aei-d or d|phenyl -Yopane- 4.4 ar b
20 7.Wre as clalned Hin’ Cla|m4 i)

'Ar_ch sald allcycllc dlcarboxyllc acid
of corﬂoponemt e hR: {0l Hov ’g_ert formu (IL): .[err]. wherein:

[err] i's a Myl ot om. or - an 'al.k gro_{)*' Agi-hrofi0&st 0 3 40ar bon 25
atoms. 8. Wre as:chaimd-in Gtalm7 in V\lmch sald allcycllc dlcarboxyllc

‘-aC|d i $3- (4- 25 carboxypenyl) S:T- arboxyllc aC|d :

3 (3 car boxyj hen Yl 1, 3- t1iethyl- 6- |ndanecarboxyllc aC|dt;i
3- (4-car boxyp § ."emeger 1




met hyl-1, 3-di propyl-5-i ndanecarboxylic acid or
3-(4--carboxyphenyl)-1-nethyl-1,3- 30 di et hyl - 6-i ndanecar boxyl i ¢ aci d.
30 9. Wre as clained in C|a|n14 i- i ' ' j ' |

has the .general formula [err] and n is" EY posml-\L&JMger\Cgl
1, 458, 281 S 21 - 10. Wre as ainmed in

Caim9, in which said alicyclic dicarbo'yliczl ’ Immm I sop I C
aci d, hexahydroterepht-halic acid or bicycl o] ﬂ dlca lic

aci d. 2111 . Wré as clained in C aimsé2stin whi ¢h aliphatic acid i 9 adi p|c
acid, sucCinic & 1 . acrd I El CIG, aQ|c acr .. |sosebac,“r'c—d'c,'|-d or a
di meri zed unsatyaifdesbott "E'm% Ci";ﬁb ‘:&E " " hca ishr ecedi ng

Cla, {n.which sl ster-l WTre enamaf‘_ co . zl reacti on product

arDoXyL
in Whl ch the dic rlb Iaﬁelmauedd: Gbm_mml , g dipie deid,suctinicr | ng of
conponent B) &8 % gfeecke dcidl ipoghacisy a5id e @ dimeriznd P;gimﬁ widooxy! i &
anhydti-e  cont W%@rﬁ%%nﬁ%ﬂﬁ%&tﬁ " e\ areraaets aﬁﬁ 10
group and at | disememteed dinlde ring &ﬁ@bmpbﬁengtmu mpfides ehe [Fedctichl cont ai ni ng
a primry 10 e!F?F“H?f ﬁ%@(m&uﬂm C@n@madive-mmd cy«élawboxﬂxcgnkydpdeor |s the

reaction rodu gf“&‘é&&é%ﬁ@&%%;ﬂ her

fie-menbered: Cyﬁahiaﬁc
|med in Cam

reactive. gr oupwnnlasdpdbn;ummylamam o) bi
12, *in whigh sgi gt "';" 12 inawhic di;ng@magc@ﬂwxykcmhvdxdelboxyl ic acid

anhydrlde or a te X 15 14. Wre
as clalmedln@ |l§ani O “ﬁ“%“;? dels
trimellitic anlashydiidde htbalenﬂﬁéakhoiyilic “ﬁ:ﬁ e,ﬂ-naphthaknetnearboxyhc

1,2, 5- napﬂ)t haI ide 1" aiehydrjtle, 33,44 rdipbénylmsthaneaicarbaxplich ox y | i ¢
anhydr i de ZB% %e { q, A e )4: "'ben_zo enonetn- 20
3,4,4"-di phenylaﬁlrydm,rh ; 'raé m', ; hgar boxyl ic
20 - anhydr icetboxy dhnl#ydn% pA f;-ylf’e!iﬂhatyttmaaam yldiaﬂ:ydmehyziz';sde

4, RO
‘3’ 3.6, 7- ot ﬂ&m&é‘&%ﬁ%‘%@ i SR o T g 8"
. 4, 5- napht haI emtva‘tdaenmawuarmmamhym lmieh:chlsaa ¢5m : B&Hulﬂﬁigenet etra-

4" - di phahmemaylggmbau o

 Cyaildie,
i ami'nodi pllmﬂnyde-zﬁ

henylene 30 diisocyana;  diph -'.. A4 - ifspriyapate, - poly-
1, 7- di netday! he BERERcRE ginay, hexametylene diig @%@fﬁ ket gge,
bi s- (4-am nopherwéboreEMgrdol isGRyRMtesR@ h&bl%lﬁﬂm' i yi'ehe" di ami ne,
hexanet hyl ene .dj ald. r’%re_ae meandlomogrmg:mm, & Hd ali¢ pyljesiedihiazec di ani ne
or di am nodi phgm/ % ﬁ‘ d“W"P@"& d 3 n any one-
of dains to 12 t0 5.+ 1N \/\ﬂ"g aent (D s e Bolloming geas B pound i's
m phenyl di -1 socyanate ‘2,45t ol yl'ene di‘i socyanate 2 6 toI l.ene diiso- 35
cyanat €, di phenyl.et.her-4,.4' lil 4 socyanate 3, :
di phenyl nethane- 4, 4' - d|yr~ e
met hane- 254’ - dii socyana
di phenyl sul phohe- 4, 4" - A\ o p enyl th oephek - 4, 4' - dii socy4a5nate
napht hal enedi i socyang@% poI W net. hyl enepol yphenylgfie Mo Mhsocyanat e,.
hexanet hyl ene. di i socyanat e (ﬁ'“ xyi ene- di+:so- 40 5 . 'cyanate; or a st abl lied

'DOO(Q —WWwWwNO P

l formula

) amat e

i socyanat e obtai'ned by stabili zr‘ng the |socyanate groups of oné 40 of
t he” f.or egoi ng - aGhes ;om% Tma a phenol i.c._hydroyl group. 17.-Wre as
claimed in any one of al ms kN which said pol yester-imide wire -

enanel conprises.a reactijon produet |n MhICh t he: dlcaboxyllc aci d
containing a five- nenbered inide. rlng “of” conﬁonent A(By. *has the foll owi ng
general formula  (111): Clerr] *: [err] o



wherein [err] is [err] but not nore than 4. 18. Wre as clainmed in any one
of daims 1 to 11, in which said polyester-imde wire enamel conprises a
rea("rlnn nr O(‘]ll(‘f Ln which r‘nnﬂpnnnnf /I:Z\ 40 a pr CdUCt, the pr epar ation Of
which is described in any one of Ref erentlal ‘Exanples 5 to 7. 19. Wre as
clainmed i any preceding Claim 1n which said polyester-imde wire enanel »

conpris whi ch the aliphatic polyhydric al cohol
conpon 1mmmﬂﬂ|ﬂﬂﬂmum erythritol, diglycerol. or

1,2,6-h netrlol “pr bpahe,*® sdrhi tol. ,14Jsam|tol di pentaeryihiritol , 22

di gI ycer ot—or—17276" ne_xanetrou © 70 Wre as clained 1n any preced| ng
Caim in which:sai‘d- pOI:'ye'_ er-i i de . W T8 enarreﬁ_fs‘ conprises. a.reaction
product in whitch the diyalant” "ohol of sa|d aNPonen _-,._"-(-D) i.szet hyl enQJ
gl ycol , di et hyi. ene gly o BN X ; ' Z-proNy ene’ gI ycol,

1, 3- propaned| ol but &r . .ta'_ edl of-1,5, o
hexanedi ol - 1, 6, - buit . ¥edl- 104, 2, 2- di met iyt Oanediol -1,3, . "-.J
2- et hyl - 2- but yI - propane-dl o.l_ci- 1,8,..1;4-. di net.hyl dy eyel ohexane;.: _but endi ol -

a hydr ogenat ed" bi sphenol -y é’ 2,4 4 tetrarret hyl_ +1y3-cyclobutanedi ol ,

hydr oqui none-di -{'er rf] - hydroxyet hyI et her - 184- _cycI ohexanedij - - met hanol

1, 4- cycl ohexane. di.et haiol di et hyleng ycp#’ Pt hyl@e gl ycol -
tetraet hyl ene gl ycol ~di pr opyl.enk—¢ gl ycol-, hexyl ene

gl ycol or octylene glycol 21 Wre as-cl al Yed R ] precedl ng claimin.
whi ch sai d pol yester-r m de wire: enarrel ‘addi § - onal I y.conprises a nmetal

drying agent. 22.°Wre.as clai med in Caimi.in Which said: J& ester-imde
wire enanel i swhuﬁs_ﬂ!amg'.-.. oL 'a'é)-deSCTng'E'd"}drf' 5,90 agRsS gicatpRdpe qﬁ Exanpl es 8
to 22 herein. PO ER ocrbhiti Ry oh iRk %o AN wHiShia Pbljcdtel-dhide s

her ei nbefgre d56 TahdRY Zond s
with referenceMr&ﬂaﬁumafmhchﬁa__
her ei nbef or'e descl? t%'et 4s/¢lameg 1Ay R
Sel f - bondi ng el o & 18102 sy

pr ecedi ngod ai

'-au}hicy cermpdnen {B) Bod, oméuedescf i bed
opgyof Referentiyl Fxany §L- r7

said self- bondl-

phenoxy resin, e
magnet wiyse su,_;
Chartered Pat enlimetylolyclohe _
Road, Guil df o_r-d’3 \gely

: menﬂeow& he &urier

i.' 'ﬁljel ‘gfqenﬁel\?put harrpt on
) Qotzb_

25 ""25 .
".Bxampleslmll : o SR
26. Self-bonding ' ma et “wire oompnsmg msulated wife as cla:med in any
30 preceding Claim andghavmggn a self-bonding layer formed on said insulating over la 30.

27; Sclf-bonding magnet wire as claimed in Claim 26, in which said self-bon g
layer comprises a layer of polyvinyl butyral resin, phenoxy resm, a polyamide resin

1 hone-resin..
e ‘2’3 yglt? I;;Cdmg magnet wxre substanually as: herem descn’bed in Ezample 12.
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