¥ MAGNET ,W RE" -2- This invention relates to a nmagnet w re: having high \
luricity. A recent trend in the manufacture of electric S devices using L%
gnaneled wires is to achieve faster produc- tion by using a high-speed

aut o-wi nder. However, the insulation |ayer of an enaneled wire tends to be
mechani - calfy damaged during winding due to frli=ction, and after the

wire-is built into an electric device, |layer-shorting 10 may occur

causing a great increase in the |oss factor.” * To reduce such nechani cal
damage, -an enanel ed wire having .good lubricity has been desi Raedq \&oas~
lubricity is also needed for manual insertion of an enaneled wire into a

small slot in a notor.” Since the enaneled wire itself 15 has poor

lubricity, the stated object has been achi eved by coating the enaneled wire
with liquid lubricants such as liquid paraffin and refrigerating machine

oil. On the other hand, the need for an enanel ed w re having high

mechani cal strength and scrape resistance sufficient to 20 avoi d

mechani cal danmage during w nding has been partially

"MAGNET WIRE"



~
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Egt by using a nylon overcoated enaneled wire or poly- -am dei m de - R
rcoated enaneled wre. -3- Nowadays, there is a need for notors and =
fan's- formers of even higher efficiency to achi eve energy conservati on,

and the need is particularly great with notoLs. such as hernmetic notors

used in air conditioners 5 and refrigerators. 'To nmeet this end; even - _
‘nmore enaneled wires are inserted into a small slot in a notor to achieve a.
hi gher space factor. Conventionally, nost hermetic notors have used certain
pol yester im de or polyam dei'mi de overcoated enanel ed wires that are high
not- only in 10 nmechani cal strength and scrape resistance, but also in

refrigerant resistance. |In addition, to prevent -deterio- ration due to
winding or to realize efficient coil inser- tion into a slot, these
enanel ed wires have been coated with refrigerating nmachine oil in nost-

cases.” However, 15 when an attenpt- is nade to increase the efficiency of

a notor by inserting nore enaneled wres into a small slot so as to achieve
.a higher space factor, many problens-arise that can hardly be sol ved by the
~ conventi onal This invention relates to a magnet wire having

high lubricity.
. . A recent trend in the manufacture of electric
5 devices using ename1ed wires is to achieve faster produc-
_ ' .: tion by using ajhigh-speéd auto-winder. However, the
insulation layef of an enameled wire tends to be mechani-
.f cé;ly damaged_during winding due to.friction, ahd after
lf-igﬁihé wire”is'bui1t into an electric device, layer-shorting
i plp;féﬁaf Bécur causing a greaf increase iﬁ the loss factor.
%.- 19 reduce such méchahiéal damage,-an'enameled wire having
.good lubricity has been desired. Good lubricity is also
- needed for mﬁnual insertion of an enameled wire into a
small slot in a motor. Since the énameléd wire itself
=z 15 has poor lubricity, the staﬁed object has been achieved -
by coating the enameled wire with liquid lubricants such
as liquid paraffin and refrigerating machine oil. On the
other hand, the negd for an enameled wife having high
mechanicél stréngth ané scfape reéistance sufficient to
20 .avoid mechanical damage during winding has been partialiy
| met by using a nylon overcoated enameled wirefor po;y;

- amideimide overcoated enameled wire.



%nahelqd’mﬁﬁes coated with refrigerating machine oil or .20 ot her known <EZ)
| ubricants. First, liquid lubricants such as refrigerating nmachine oil do
#0t .have an adequate |ubricating property and slipperiness, so a desired .

| ar ge nunber of enanel ed wires cannot be acconmopdated in the slot, and
shoul d they 25 be forcibly inserted by applyi »@«greater force, the coat-.
i g of insulation can be mechanically damaged, thus increasing the
possibility of |ayer-shorting. Second, due to poor lubricity, enaneled wre
in the notor will be subjected-to el ectromagnetic vibrations that can al so
5 cause nechani cal damage to the insulation coating, whereupon

| ayer-shorting may occur and the notor will fail to performits function.
An attenpt to provide i njewadayisubitheiney itsy aajneed nfpm mpters vandnerahs -

li quid Iubricagt'has little.10, ,  effectiveness, and worse than that, .it

i ncreases the £O0TBRFENEY SVeaubdshemeffdssanat th achievmnenexigwi re.

Furt her'nore, excessive il can adyersely affect the bondi ng power-of an

adhesi ve t ape GRRECTBRTIOR); AGd: kBec B dds PARYAYIAT HheSEodbre¥Ethwi r e

wth solid parﬁ££égs, such as hermetic motors used in air conditioners
5 and refrigerators. To meet this end, even more enameled
wires are inserted into a small slot in a motor to achieve
- a higher space faétor. Conventionally, most hermetic
‘motors have used'certain polyester imidé'or polyamideimide
.overcoated enameled wires that.are High not only in
]';o 'fmé;hanical strength and scrape resistance, but also in
:ﬂﬂ;Fngrigerant resistance. In addition, to prevent deterio-
.'Ziié;ipnfdue-;o winding or toirealize"efficient coil inser--
* tion info a slot, these enameled wires héve been coated
with;refrigé:ating machine o0il in most cases. However,
15 when an attempt is made to increase the efficiency of a
‘motor by inserting more enameled wires into a small slot
S0 as to. achieve a higher space factor,'many problems
arise that can Hardly be solved by the conventional
enameled wires coated with refrigerating ma;hine 0il or
20 other known lubricants. |
First, liquid lubricants such as refrigerating
machine oil do not have an adequate ;ubricating propertf
and slipperiness, so a desired large number:of enamgléﬁ-'
wires cannot be accommodated in thé slot; and should fﬁey

- 25 be forcibly inserted by applying greater force, the coat-,



+

F carnauba wax and other solid lubricants that have better Iubhicafjng
'.é erty and slipperiness than liquid lubricants has been tried, but when =
t™é enanel ed wire coated with such solid |ubricants is applied to a

hermetic notor, .lubricant extracted by '..the refrigerant 20 can clog
t he opening of the conpressor. valve or the reffigerant expansion valve in
the refrigerator, thereby reducing the refrigerating capacity of the- \)

machi ne. The extracted |ubricant al so reduces the lubricity and :
slipperiness of the enaneled wire and nmakes the insulating 25 coating nore -
vul nerabl e to damage caused by electro- ~ magnetic vibrations. The solid
| ubricants are usually applied to the enaneled wire as a solution wherein a
few. percent infg oife insulatidvn i canli s ahechlanbcadlyedamagedy ahyset r ol eum
benzi ne and xyl ene. However, -the use of large 5 anounts of |owboiling
sol vents i s Apcreasying thelnes sihiliky cofblayersshontdisg .cr Seicopd,n sone
types-of electric wires, thus destroying their _conmercial value. Therefore,
sol i d | ubri c8Hes teaPoST LURFIGHIY ecPRemel ad wiTeypasthe moter will -
<Anot her nethgd pr%posed or providiqg an . . o oL
o : e subjected to electromagnetic vibrations that can also
5 cause mechanical damage to the -insulation CQating, |
whereupon ‘layer-shorting may occur and the motqr-will
fail to perform its function. |
C- ' - An attempt to provide improved 1ubficity by
| applying a great volume of liquid lubficant has little
10 effectiveness, and'worse tﬁan that, it increases the
- tendency of dust to be depoéited on the enameled wiré.
Furthermoré: excessive o0il can adversely affect the
bonding power-of'an adhesive tape used for sealing the
coil ends. Coating the enameled wire with solid paraffin,
15 carnauba wax and othér solid lubricants that have better
lubricating property and slipperiness than liquid
'C} ' lubricants has been tried, but when the enameled wire
coated with such solid lubricants is applied to a
hermetic motor, iubricant'extractéd-by'ﬂ.the refrigerant
20 can clog the opening of the compressor valve or the
‘refrigerant expﬁnsion valve in the refrigerator, thereby
reducing the refrigérating Capécity'of the maéhiﬁe.-'The
extracted lubricant also reduces the lubricity éﬁd'-
slipperiness of the enameled wire and makes the insulating

25 coating more-vulné;able to damage _céused'by electro-



énahelqd'mﬁre Wi th good lubricating properties is ta coat a conductor with ”'[f
an-insulating wire enanel that contains synthetic resi ns having high
bubricating property such as polyethyl ene, polypropylene and ethyl ene
tetrafluoride 15 resin, as well as liquid or soljd |ubricants such as
silicone oil] fluorine-containing surfactants, éﬂaffln wax, carnauba wax
aRd: rontan wax. But since synthétic resins such as polyethylene,

pol ypropyl ene and et hylene tetrafluoride resin are only sparingly sol uble
in solvents 20 typically used for the insulating wire enanel, it is not
easy to disperse themin the wire enamel unifornly, and the resulting wire

enamel has | owpglgnleitiid ¥rib todheng‘e’ﬁ?e $4ese Iﬁﬁﬂ‘éa{ﬂ? 2Ok gLaghhle ‘M_th

t he enanel insulating materi al I'S not eas rovi dé an

i nsul ating coakippd i@ ittd 10 CriREE@PErd Nadhi Cboiﬂ?:.foﬁswﬂér@iﬁ H“%EW my
di sper sed. -6- Liquid lubricants m'xed with the insulating wre enanel

"do not prOV|depem¢eh¢tb6’tﬂelmuﬁrﬂvﬁhtiﬁuidi§E¢Pﬁédnﬂnp§@D€éh¥stBaEhWBSn
they are directly applied to the enanelled wre.
petroleum benzine and xylene. However, the use of large
5 amounts of low-boiling solvents is not only hazardous and
toxic, but also causes crazing in some types of electric

wires, thus destroying their commercial value. Therefore,

Y
J

'solid,lubricants can_only be applied to limited types of
wire. | |
10 Another_method pfopoéé& for pfoviding an
enameled wire with good lubricating properties is to coat
a conductor with an insulatiﬁg wire enamel that contains
s&nthetic resins having High lubricating property such as
"polyethylené,'polypropylene and eﬁhylene tetrafluoride
15. resin, as well as liquid or solid lubricants such as
silicone 0oil, fluorine-containing surfa;tants, paraffin
(; . wax, carnauba wax and montan wax. But sinée_synthétic |
resins such as polyethylene, polypropylene and ethylene
| tetrafluoride resin are pnly sparingly'solubie_in solvents
ZO. . typically used for.the iﬁéulating wire énéﬁel, it is not-
easy to d1$perse them in the wire enamel uniformly, and
the resultlng wire enamel has low stab111ty What is
more, these resins are not miscible with the enamel |
insulating material; hence, it is not easy to provide an
25 insulating coating having good appearance in which the

resins are uniformly dispersed.



Solid lubricants in the insulating wire enanel may be extracted’
he refrigerant or solvent, as in the case when they are directly -
yed to the enanelled wire, and so a nethod of using an insulating wire
el that contains solid lubricants is not easy to 10 apply to the
manuf acture of an enanelled wire for -heé8retic notors. - In addition, like
the synthetic resins, solid lubricants are sparingly soluble in solvents iy
for the insulating wire enanel, and are not. mscible with the enanel
i nsul ati ng mat eri abiquidhdepricants meixedwithgther énendatlings wiate st abl e, -
and it is diffj - ArQVi ' | oad i ; d ,appear ance in
whi ch the sol ‘F’*&‘C‘ﬁﬁ%r Pgaﬁ?g?r}?vﬁ%e’f% ?%%grgggﬁg?gﬁgg%%vgn I on provides
a magnet wirelubrpeating propertycdhantwhemathey arer ddsestlyut er nost
insul ating wig8peRaftlkol ¥MA! endindledliwid]| y or over another insulating:
| ayer, wherein said wire enanel is a polyam deim de resin which contains
0.3to 3.2 wm. %of termnal Iinear alkyl groups having at |east 21 25

carbon mtoms.  |tspaidallebricantasdn the oihealheyagswire dasmedd may
| be extracted with the refrigerant or solvent, as in the
casé when they are directly applied to the enamelled
wire, and so a method of using an insulating wire

enamel that contains solid lubricants is not easy to
10 apply to the manufacture of an énameiled wire for
" hermetic motors. In addition, like the synthetic
resins, solid lubricants are sparingly soluble in
solvents for the insdlating wire enamel, and are not
miscible_with the enamel insulating material. Thus,
‘15 the reéulting wire enéﬁél is not stable, and it is
difficult to provide an inSulating coating of good
appearance in which the solid lubricants are uhiformly _
dispersed. o |

_ This invention ptovides a magnet wire comprising a

20 conductor having Ehereon_an outermost insulating wire
enamel layer, either directly or over another
'insulating'layer, wherein said wire enamel is a
polyamideimide resin which contains 0.3 to 3.2 wt. $

- of terminal linear alkyl groups having at least 21
25  carbon atoms. It may also be present in other layers,
| if desired. - |



“-7- The magnet wire of this invention has lubricity equal to that of a '(Eé?
magnet wi re produced by coating an enaneled wire with a solid |ubricant

~.such as solid paraffin or carnauba wax, or by coating a conductor with 5
an insulating wsre enanel - that contains such sol4d | ubricant or a synthetic
resin having a good |ubricating property, such as pol yethyl ene or
pGl ypr opyl ene. The magnet wire of this invention is characterized by an -
fﬁ%u]ation coating conposed of a material having a good 10 | ubri cating
property, and unlike conventional nmagnet wire, no lubricant is present on-
the surface of the wire or within the insulation coating. As a further
advant age, the material Ghet magnewlwiiteorofoeiinoineenvion heselubriodtef
an insulating wire enanel and a lubricant, so 15 .the coating is strong
enough to witheguad ftoi ¢hiadn off aimagneteotiare cpdodiacedeby hatatitngnpany -t he
operation. of insertingvthe.nagnet wire into a slot. Accordingl%, t he
magnet wire of engmeleqyaimeowltds haqldd dyphnicant sweh asasobbdai ned by
caating conductor with an insulating 20 w_re enanel that contains a
synthetic resi RARAFEAG WTgIEATRAUDENARy RO tSOBLERE & PONJVERPT WA THy
polypropylgne.aés,cogaared w t.h a magnet wi re produced b coatigg an

insulating wire enamel that contains such sol
lubricaht or a synthetic resin having a good Iubficating
property, such as polyethylene or polypropyleﬂe.' The

magnet wire of this invention is characterized by an

’ o~

insulatioﬁ coating composed of a material having a good
10 lubricating préperty, and dnlike conventional magnet wire,
no lubricant is present on the surface of the wire or
within the insulation coating. As'a.further advantage,
the material of the insuiation coating is not a mere
blend of an'inSulating wire enamel and a lubricant, so
15 - .the coating'is'strong enough t§ ﬁithstand friction or
- other mechanical damage that accbmpany the operation of
(~' inserting the magnet wire into a slot. Accordingly, the
} magnet wire of this invention has better appearance than
that obtained by coating conductor with an insulating'
20 wire emamel that cont#ins a synthetic resin having high
lubricating property such as polyethylene or polypropylene.
As compéréd with a magnét'wire'produced by coating an
enameled wire with a solid lubricant such as solid
' péraffin or carnauba wax or By-coating a conductor with

25 an insulating wire enamel containing such solid lubricant,



N
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led wire with a solid |ubricant such as solid paraffin or carnauba wak
ﬁ,y coating a conductor with 25 an insulating wire enanel containing =

h solid |ubricant, - 8 - less of the coating of the magnet wre of
this invention is extracted w-th the refgigerant or solvent and hence is
less likely to clog the opening of the conpressor valve or the refrigerant
expansi on valve. 5 For this reason, the magnet wire of this invention

ca]p be usefl lnlasbebusemﬁ@ Iﬁﬁﬁxﬁ@%frﬁlwlﬂtiﬁn@tgbﬂésgﬁ %‘Pﬁ% EO ot
refrigeran ur e shaqws a ndj ca i nfrared abs i on ect rum
- of a pol ymer f%‘ﬁﬁ?&'ﬁ"&"néf lﬁ?‘%?gte%a‘ﬂﬁb %\hgoﬁ? ﬁfﬁ&r‘f&l“twﬁg ".— R
Unl ess the wi randnhemceudes liess heikelento ocmlag thal bgéntmgf @fniHe |beaSt g
t he out er nost ubr| |s nat _obt ai ne

e erancrSibkadst WAHVE I (g Vedidelat BkpaHt o i

The wire enane hi's™ 1 1 or
~either ddrect|BPoor thisr reasdmney theunagnely wixerofahbiiss inaveation [am a

very thin |ayepeohsblie ireY hd¥ife s \ndtod LhRE! Fbhui2ed @igal T esistance

to
resistance to refrigerant.

| Figure 1 shows a graph indicating infrared
~ absorption spectrum of a polymer film obtained by
10 baking a conventional wire enamel.

Unless the w1re enamel used in the- 1nvent1on is

appliéd to form at least the outermost coat1ng, a
magnet wire having high lubricity is not obtained. The

_ wire enamel used in this invention is applied to a

15 COndugtor'either'directly or over another insulating
layer, and is baked.. ‘Even a very thin léyer of the
resin has very high iubricity and great resistance to
thermal or mechanical damage, so it is used with
particula: édVantage as a protective coating on other

20 insulation, which may be made |



?hernaIUOr mechani cal danage, so it is used with particul ar advantage as a
protective coating on other 20 i nsul ation, which may be made . -9- of
any known insulating material, for exanple, polyinide, polyester, polyeste

i m de, polyhydantoin, polyan deinm de~ golyester am deinide, polyhydantoin

ester and polyester am de. These insulating materials 5 are

descri bed; for-exanple, in British Patent 903,271, U S. Patents

4,014, 832, mﬁsarﬁ@ﬁ,kn@mmm&aﬁrﬁw,rﬂﬂe'%faié,éllg)ééng %lﬁbsrﬁpﬁ@?i he35r9rg, ot

Japaneee Pat oy ANAL L Gk 0e 25B00LERRNT JROIE) O AL e et

mot or s, pobpﬁixamid¢ﬁm&§end polyesFer aamddbﬁmﬂagMﬂ(ﬁbkynyd;KU@?ﬁiaggh

The polyan dSiiaer, dnd BoLPELPRE  REENS. T HRESC pad 1Sy Rl aY e

| i near 3al kyl afofeseribed) efor ‘@xammie of impBeitlich Pladendt 208,271,

generally a @ g.urepateRekyan dgifi 885,01 3136 259%! ae 926 (ddg, and (111)
'3,697,471, 3,541,038 and 3,829, 399, Japanese Patent
Publication Nos. 28288/64 and 18876/69. Since the
magnet wire of this invention is used with particular

10 = advantage in hermetic motors, polyester imide and

polyester amideimide which are conventional as an
insulation for refrigerant-resistant'magnet-wire are
desirably used. |

| Thelpolyamideimide resin used in this invention
15 has'said terminal linear alkyl groups at at least one
' ~end of molecules thereof and is generally a mixture of .
polyamideimides of the formulae (I), (II) and (III)

R—PAI&-R . | (1),
R-£PAI- o R £ 09
20 - —PAL}- _ , (III)

wherein (PAI) is a polyamideimide moiety; R is a linear
alkyl group having at least 21 carbon atoms.



[er)} (1) [err] (11) 20 [efs] =
) wherein (PAl) is a polyam deimde noiety; Ris a linear aIkyI group =

ing at |east 21 carbon atomns. -d10tgAccording to this invention, the
polyan1de|n1de resin contains from0.3 to 3.2 wt% of term nal “|inear aIkyI
‘groups. If the content of. the termnal |inear ‘al kyl groups in the -

pol yam dei m de reshncnzdung;tbamﬁis 1n0eﬁth%»rmmee@ﬁHQEMﬂﬁHimidy_ls o
obt ai ned, and, r gat h wt % the resultjng wire _
enanel does no% have %%1% oﬁég‘ g’?a‘ﬁ ’f‘lst?/ r‘i(%'%h %/% %ega\}&age i’e‘??%rct on
the appearangdkydndraf@sani cif hepecentanof OEhd:hmghetmmad. lidear
providing a wWyigy ,3:0 rgu%&ari‘ﬂ eﬂwlffﬁrﬂfdéiﬂiégeréki‘n' stﬁea.sréd Q[%HC ghis

capabl e_ of prOV|d| net wr earance ularly
preferr%d t ha® «h¥tRontRGE Snough |1mcva¢XyFngr®memhengollfamrue.mde

resin is in thentanee id f;ﬁ:@@t‘ere‘ tRak- 3. %rs, B SPESLALERY Wwide
_ assumng that ﬁggefugpggsﬁgt ngngL§%% %%S}agi]stablllty, and has an
adverse effect on the appearance and mechan1ca1
properties of the magnet wire. For providing a wire
10 enamel having high storage stability and which is
capable of providing a magnet wire of good appearance,
it is particularly preferred that the content’ of the
linear alkyl groups in the poiyamideimide resin is in
the range of from 0.3 to 2.3 wts. More spec1f1ca11y,
15 assuming that the numbers of the molecules of the
- formulae (I), (II) and (III) are ni, n2, and n3s
respectively, the value of K repreaented by the
following formula is 0.3 <K 43 2, and’ preferably
0.3 <K <£2.3
20 K = ' nl X (R) + n1 x (R) + n2 2 (R) % 100
N] x (REPAIFR) + nz X (REPAIT) + n3 xb%fifi)
wherein the parentheses represent the formula welghts
of the parenthesized groups, or the molecular weights
of the parenthesized molecules.




“formulae (}), - (11) and (111) are nl, n2, and n3, respectively, the vaI
of: K represented by the follow ng fornula s 0.3 < K<38.2, and preferabl

0.3 <K <2.3 20 K= nf x (R +n x (R + n2 x (R X100
[err] wherein the parentheses represent_the formula weights of the

par ent hesi zed groups, or the nol ecul ar Mklghts of the parenthesized

nol.ecul es. The pol yam deim de noiety may be |inked to a termnal Iinear

a?kyl group through_.an a im de bo est er ur.et hane bond,

urea bond or any ofth& BS Hamggﬁgf""ﬂreov?'ﬁ?'ﬁgygrwerbeneit‘ nked stan@&, 5
the pol yam determdnedi elinear dadivydb! groupkarthdought alnm amidel bwindgr oup

h h d E hi h
orm nal 1 nokPLaRe Hor, SE BRRA, arFerdRg, RAer 9Ea, Pahy° pitianshue
at |l east- 21 cethern boads, aMbnfp&dwndmm@egr&@ter béatarbsmsaance,rs | ess
han 215 2de0pAbe dORYARldihalomdiUe 190, gedty 52 SHikEH | Yo e the

term nal al ky re resente he formi
terminal alkyl group t rough an amide bond or imide

bond. For achieving good 1lubricity, the termznal
lineat.alkY1 group linked to the polyamideimide moiety
_ must have at least 21 carbon atoms;, and if the number

10 of carbon atoms is less than 21, adequate lubricity is
not obtained. More specifically, when the terminal
alkyl group is répresented by the formula (cﬁz)n-1CH3.
n is 21 or more. The alkyl chain is desirably a
straight linear chain, but a slightly branched aikyl is

15 also effective if its linear portion has at least 21
carbon atoms. '

The polyamideimide moiety contained in the. wire
enamel of this invention can be prepared from various

Iknown materials, for example, tr1ba31c acid anhydride
20 monohalide and polyamine (e.g. U.S. Patents 3,260,691
' ~and 3,347 ,828), tetrabasic dihydrate having an amido
group and polYamine (e.g. U.S. Patents 3,355,427 and
3,453,292), tribasic acid anhYdride and polyisocyanate
{(e.g. U.S. Patents 3,300,420, 3,314, 923 and 3,541, 038),

25 = as well as from tribasic acid



(:Ei%L 21 or nore. The al kyl chain is desirably a straight Iinearfchaﬂn, ©T
"\ a slightly branched al kyl is 15 also effective if its linear portion*
has at |east 21 carbon atoms. The pol yami deim de noiety contained in the -
wire enanel of this invention can be prepared fromvarious known materials,
for exanple, tribasic acid anhydride 20 2 1pnohal i de and pol yam he (e.g.
U S. Patents 3,260,691 and 3, 347,828), tetrabasic dihydrate having an am dow
group and polyanmne (e.g. U.S., Patents 3,355,6427, and 3, 453,292), tribasic
aci d anhydridea'&hﬂdﬁgﬁ?i's&%% QLY NG PRLY LRPSYINEE -4 FFOM, 314, 923
andI 3, 5f11, 038)tr 2Bas|ica_acwa |axﬂf1’rdr¥ﬁﬁl rampnocarlbofylic- atdd azgiydri de,
cyclic lactam an ol yi socyanate, fromtribasjic,acid, a ride,
aninocarboxylieogggﬁoéxéﬁﬁéﬁﬁ' %Eu&ﬁ%Pa?+%n??+$b3§F¥82§%& anhydri de
- nonohal i de, - pohgnchazideqd peilyaninenend, pélyisdecpasate; fromdibdmic de,
tetrabasi c aci h Is _a._|99| I ne, ‘0 i L€ i gnﬁgi'-e,
“pol yi SO(S:%/nanat%cgﬁdxgﬁ'ﬂ%%éne%car %éra]%;f%a%jh g}rﬂté%\a??la ag?‘g %& an lJﬁl'ri de,
from tribasic acid anhydride, polyisocynanate and
alkylene ca:bohate, and from tribasic acid anhydride,
polyisocyanate and polyol. These materials may be
used in other combinations, or paft or all of the
10 ‘tribasic acid anhydride may be replaced by other

polybasic acids or their derivatives.

The polyamideimide moiety contained in the wire
. enamel of this invention may be prepared by using any
-of the.combinations of materials described above.
15 Useful individual materials for preparing the
' 'polya@ideimide moiéty are described below.

Illustrative polyisocyanates include aromatic,
aliphatic and alicyclic polyisocyanates; such as
_ diphenylmethane-4,4'-diisocyanate, diphenylether-4,4"'-
20 diisocyanate, 2,4-tolylene diisocyanate, 2,6-tolylene
diisocyanate, m-xylylene diisocyanate, p-xylylene
diisocyanate, isophorone diisocyanate, ethylgné diiso-
~cyanate, hexamethyléne diisocyanate, tolylene
-Qiisocyanate.:rimer, isophorone isocyanate trimer, and
25 polyphenyl-polymethylene-polyisocyanate; as well as -
"stabilized ' '



5olyisoqyana{e and pol yol . These materials may be used in other
combi nat'i ons, -or part or all of the 10 tribasic acid anhydride may be '
geplaced by other polybasic acids or their derivatives. The pol yam dei ni de

noi ety contained-in the wire enamel of this i nvantg.on may be prepared by

using any of *the conbinations of materials described above. 15 - Usef ul

i ndj vidual materials for preparing the polyamn deini de noiety are described
below. I|ltustrative polyisocyanates i nclude aromatic, aliphatic and

alicyclic polyisocyanates such” as dlphenylnethane-4,4 di i socyanat e,

di phenyl et her - 4, 4 - ~diisocyanate, 2,4-tolylene diisocyanate

2;6-tolylene d' iﬂﬂﬂg‘iga.@e)éy'l Wh%r}%l ¥ o‘__,lcg%rba%f#%%tg(y clfv]tggngln the

dl [ socyanat e, OI’ on 1 socyanat e,

hexamet hyl ene. dms*sxaegaaatse Kagas 4 oﬁfﬁ%aé‘ bd L4 2Bl PR PO SRR s

i socyanate triner,” and pol yitet ene- po yls

rﬁllhgs 'stabi | haggéng a- ﬁﬁen@&hﬁ'h?G*@E§¥*§r6ﬁ¥”6¥rhféﬁhéff@Yﬁ?@*@xﬂiOUp
group, or by cyclic lactams. These polyisocyanates can
5§ be used independentlf or as a mixture,
| | Illustrative polybasic'acids include éromatic,
alzphatlc and allcycllc polycarboxylic acids and their
 derivatives, such as trlmellltzc acid, tr1me111t1c ac1d
anhydride, pyromellltzc acid, pyromell;tzc dianhydride,

10 benzophenonetgtracarboxylié diahhydride, 1,2,3,4-
butanetetracafboxylic acid, isophthalic acid, terephthalic
acid, adipic acid and sebacic a;id,:as'weli as diamidodi-
'carboxylic_dianhydride,pfeﬁared_from 2 mols of tribaéic
acid monohglide und 1 mol of diamine, diimidodicarboxylic

15 | acid prepared from 2 mols of t:ibasic aéid and 1 mol of
diamine, imidodiéarboxylic acid prepared from 1 mol of

tribasic acid anhydride and 1 mol of amino acid, and

: ~
\‘-

dilactam dicarboxylic acid prepared from 2 mols of 5- or
6-m§mﬁe?ed.ring_forming unsaturated dibasic acid and i

20 mol of diamine. In addition to thésé polea;ic acids and
anhydrides thereof,'acid halidgs such as trimeliitic.acid
mohcchloride, isophthalic acid dichloride and terephthalic
acid dichloride, and esters such as monomethyl trimellitate,

dimethyl terephthalate and dimethyl isophthalate.



;X oxyl group or al coholic hydroxyl group, or by cyclic |actans. These
i socyanates can 5 . be used independently or as a mxture. Illustrative »
pol ybasi ¢ acids include aromatic, allf;atlc and ‘ali.cyclic polyearboxylic -
acids and their derivatives, such as iTellitic acid, trInE||ItIC acid
‘anhydride, pyronellitic aC|d pyronel litic dlanhydrlde - —

aci d. "1 sopht hal | S 3RSRFALAA TN LSS (Endyiind aRdR], SZZ‘EZQPS@LIS as
wel | as di aaidipt!'aticaalmdxyﬁhiccytbhmmlmipeepaueh S0, 'mol s of tribasic 3

aci d monoha éiggiﬂﬁddigﬁ%ﬂji¥éﬂﬁﬁﬂée 4 044 ﬂﬁﬂ&ﬁ?ﬁﬂ??gh&#&& ttheAC! d

prepared from i'c aci d and
i mi dodi car bBxpheoyienedianined prphenyhenedianinpasic aci d anhydride and s

rm' Ogé an %gflglﬂneﬁ'i‘iuﬂ'deactﬁ&ﬁﬂ&ﬁi}?ﬁd&dfaﬁihﬂ prepared from2 nols of

rin unsat ur acid and 1 20 nol of
dlan1ne. IH‘&H&Y@P&RGFGW: (?Rﬁﬂ 1%&&39%5?8235 Beanhydri des thereof, acid
hal i des such as trinellitic aC|d nonochl ori de, i sophthalic acid dlchloride

and terephthallc i d orid and esters sugh a nomet hyl

trinmellitate, ﬁgﬁ FQ%gly Qﬁe??iﬁ? ﬂ%iﬁé igﬁ dl at e.
B-alanine, &~ aminocaprOLc acid, and p-amineobenzoic
acid. ' '

‘igg?isocyanates named above is stabilized wth conpounds having & phénolié_

10 Illuatrative unsaturcated dibasic acids that react
with diamine to form a 5- or 6-membered ring are '
itaconic acid and aconitic acid. '

_ Illustrative cyclic lactams are £- caprolactam,
: 8-valerolactam and &-laurolactam.

15 S Illuétrative.alkylené carbonates are ethylene
'~ carbonate and propylene carbonate.

Examples of compounds useful for introducing said
linear alkyl groups are aliphatic acids, their alkyl
esters and acid halides, as well as alcohols, amines
20 and aliphatic amides.

‘Illustrative aliphatic acids include docosanoic
acid, tricoéanoic acid, tetracosanoic acid,
pentacoéanoic acid, hexacosanoic acid, heptacosanoic
acid, octacosanoic acid, nonacosanoic aéid,_and

25 triacontanoic acid, and derivatives such as esters,
acid anhydrides and acid halides thereof.



- 14 - Illustrative polyam nes include aromatic, aliphatic and alicyclic
pof yam nes such as 4,4'- dian no-di phenyl met hane, 4, 4'-di am nodi phenyl

et her, m phenyl enedi ani ne, p-phenyl enedi am ne, 5 et hyl enedi am ne,
hexanethylenedlanlne n}xylylenedlan1ne and p-xylylenediamne. Illustrative
am no aci.ds include glycine, B-alanine,1¥-an nocaproic acid, and
p\an1neoben20|c acid. 10 - Illustrative unsaturated d|baS|c aci ds

that react with diangine to forma 5- or 6-nenmbered ring are itaconic acid
-and- aconi ti ¢ aci d. IHugsrakive alrohels taakudar B-Repgicosatodm

S-val er ol act affLaB@ols@ial ;- Inléed rdG¥andP, n-hexacbkhusilr,ative al kyl ene
carbonates are eth Iene C rbon e and $%%£ | ene carbonate Exanpl es of

conmpounds usePTPCE8L Nerf I #nlkyl groups are aliphatic
acids, their alkyl esters and aci d halides, as well as al cohols, am nes 20
and aliphatic an]d?ilu éf§§f€g'£ﬁ nesFqﬁ%iudgchgﬁeiggg%qgmquqsano'C

- docosylamine, tricosylamine, pentacosylamine,

hexacosylamine and octacosylamine;

Illustrative aliphatic acid amides include-
docosylamide, hexacosylamide, and octocosylamide.’

It is to be understood that, for introducing said
10 terminal linear alkyl groups, these compounds must have
' a functional group capabie of reacting with the
matérials specified above for use in the production of
the polyamideimide moietf. These compoﬁnds may be used
either independently or as a mixture. For exaﬁple,
15 - Hoechst Wax S (available from Hoécbst Japan Ltd.) which
is-based on montan wax acid (chain length: C28 to €32)-
 Hoechst Wax E, and Hoechst Wax OP which are also _
derivatives of montan wax acid (the former being an
" ester, and the latter a partial saponified ester) can
20 be used. ' -

The polyamideimide resin used in this invention is
prepared by reacting the materials for making the
polyamideimide moiety with the compounds for introducing



acl

Al

tricosanoic acid, tetracosanoic acid, pentacosan0|c aci d,

aci d, heptacosanoi c acid, octacosanoic acid, nonacosan0|c

Axcosanoi ¢ . ( .
i/d, and 25 tri acontanoic acid, and derivatives such as esters, acid
P ydrldes and acid halides thereof - 15 - Ii{lustrative alcohols,

i ncl ude n-henei cosanol, n-docosanol, #-1@&t+acosanol, n-hexacosanol,

‘n- oct acosanol ,

and n-trlacontanol IIIustratlve am nes i ncl ude-

henelcosylan1ne 5 docosyl anmi ne, tricosyl anine, pentacosylani ne,
hexacosyl ani neh@niesminasds iinaar alkyLgreupse Bbrphehievingd highes

| ncl ude docosyeast 494 eQox ey Icuidior 20¢ AeA0ELsH! aRhUBasy! 1 to be

under st ood ‘'t ha i for |ntrodUC|ng sald 10 . termna
t hese compoun®

I near al kyl .groups,
ipiaationc of mAAGY AR bYTREQARES k| dtods: preferred th t he

mat eri al ? hspeehéted pgmybafsqrc l&iﬁdd rwnitrtﬁ: r&&@l@sihagaQI llbagrdoglsygmmd)e(lt lTI‘ ge
t € CO nas ed, el er ependen
eeié%pI:S HEl iﬁe@ﬁggyﬂéiig;%ﬂ&i?¥ﬂﬂ%ﬁ?$ FEE&HE litdgn acdd ) which

noi
For

anhydr1de and a polylsocyanate typified by
diphenylmethane-4,4'-diisocyanate be used as the
materials for making the polyamideimide moiety, and

that a linear carboxylic acid having at least 22 carbon

10

15

20

25

atoms be used as the compound for'introducing-terminal
linear'alkyl groups. The sum of the equivalent amount
of the polybasic acid component containing at least a
tribasic acid anhydride and that of the linear
carboxylic acid used to introduce the linear alkyl
groups is desirably in the range of from 0.95 to 1.05
equivalents per equivalent of the poly1socyanate
compound The reaction for producing the polyamidelmzde
resin used in this invention can be carried out either
in the presence or absence of a solvent, but the

presence of a solvent is preferred to facilitate

control of the reaction. sélvents.consisting mainly of
N-methjl-z-pyrrolidone, N,N-dimethylacetamide, '
m-cresol, p-cresol and various kinds of zylenol are
preferred because the polymer solution obtained can be
used as an enamel



*is based on.nmontan wax acid (chain Iength C28 to C32) Hoechst Wax E, and
Hoechst Wax OP which are also derivatives of nontan wax acid (the forner

tbelng an ester, and the latter a partial saponified ester) can 20  be
used. The polyan1de|n1de resin used in tyys_invention is prepared by

reacting the
onpounds for

materials for maki ng.the pofyani dei nmide noiety with the

I nt roduci ng - 16 - the term nal | i near al kyl groups. For

€

Ch1 eving, hi oy AgAgk g/ witdole f%hpécefgcts 81v@hdseauLelbRRR on Of

reaction by-pro

ucts, it erred t asl ¢ aci

at least a 5 thet P’P-§§§|5ét¥0|°a‘- aﬁhﬁ/mwwpﬂﬂ% ign maynbel seileciedd
anhydri de and ErBﬂ'¥h§HQYQ%¥U%démNQYK¥h(ﬁ/solvent naphtha, acetone,

whi ch -cont ai ns

e materials for naking the

di phenyl net hane- 4 dii's anate be use
polyanldelnldemﬁﬁhgﬁy? B, %ﬁ%PQfd|Q¥ﬁﬁ°ﬁﬁﬁ%ﬁﬁ??lichFQLHQ§Pﬁ§Eat | east 22
carbon 19 ahogtabe (SRILOSOLVE d P Reyisterodrpdagengatkrnni nal |inear

al kyl groups.

The sum of the equival ent anmpbunt of the polybaS|c acid

‘conponent containing at l-east a

‘The wire enamel used in this invention is a

| polymer solution of the pquamideimide resin. The wire

enamel may also contain at least one compound selected

- from among another thérmoplastic resin, thermosetting

10

15

20

resin, filler, pigment, and dye in amounts which do not
affect the prope:ties of the polymer solution adversely.

- This invention is now described in greater detail
by reference to the following preparative examples,
reference examples and examples showing use which are
given here for 111ustrat1ve purposes only and are not
zntended to limit the scope of the 1nvent1on.

In the following reference examples, prepara&ive
examples and examples; all reactions were conducted in
a reaction vessel, with stirring, equipped with a
condenser, said vessel comprising a 2~-liter four-necked
flask equipped with a calcium chloride cylinder, a
thermometer, a nitrogen supply pipe, and a stirrer,
respectively. The reaction vessel was heated'with a
mantle heater. Part of ' '



basi ¢ acid anhydride and that of the linear carboxylic acid used tQ

Ay oduce the linear alkyl 15 ° groups is desirably in the range of from ~
0.'95 to 1.05 equival ents per equival ent of the pol yi socyanate conmpound. The
r€action for producing-the polyam deinmde resingused in this invention can

be carried out either in the presence or absente of a solvent, but the 20

presence of a solvent is preferred to facilitate control of the reaction. -ig'

Solventf consi sting mainly of N-methyl-2-pyrrolidone, NN-dinethylacetanide,
m creso

polyner-solution obtai ned can be 25 . wused as an enanel -17- insul ating

wire enanel ‘t‘.g"ee‘i‘és\{xltsﬁi%’%ﬁlsyﬁé‘ﬁtsmﬁ@h whe puceaitoy aofldripe e hume

sol uti on may

acet one,

p-cresol and various kinds of zylenol are preferred because the

sel ected Tromanong tol uene, xylene, solvent naphtha,
met by edhano kaidnsep avatohenenend poliymErl OSREYETS dryimpet ate

(CELLOSOLVE is a Registered Trade Mark). The wiire enanel used in this
invention isthep@diedutedotidcosity ¢fethel pabyuernivds measmréﬁuatm:&f

(‘\

10

15

20

- 25

in N,N- dlmethylacetamlde at a concentratlon of 0.5 g of
- resin per 100 m? of the solvent. L

i In the follow1ng reference examples, prepara-
tive examples and examples, baking of polymer solution
coated wires was carried out in a rertical'furnace of
9 Smin length at a ‘supply. speed of 15 m/mzn at a
furnace temperature of 380°C in the upper port1on, 330°C
in the_mlddle-andg260°c in the lower portion.

_'The_cheracteristics of all magnet wires

produced‘were-measured'in accordaﬁce-with JIS C3003 or
NEMA MW-1000 except for the coefficieht of static fric-
tion. That is;_ﬁercent R-22 extraction and heat shock

f were determinedcaccerdihg to NEMA MW-1000 and adherence
of ineulating £ilm to conductor at the broken peints
after sudden Jerk to the breaklng point, percent methanol
extractlon, percent xylol extraction and scrape re51st-
ance were tested according to JIS C-3003. With respect
to the percent methanol extraction and percent xylol
e;tracticn the'weight of theé extract was measured using |
a residue methcd, The coefficient of static friction
(between two magnet wires) was determined as follows:

a metal block, to the'bottom of which two parallel magnet

&



“enanel rmay al so contain at |east one compound sel ected from anobng anot he _
t hernopl astic resin, thernosetting 10 resin, filler, pignent, and dye
anmount s which do not affect the properties of the polymer solution -
adversely. This-~invention is now described'in gesgéer detail by reference
to the follow ng preparative exanples, reference exanples and exanpl es
showi ng use which are 15 given here for illustrative purposes only and

- are not intended to limt the scope of the invention. In the follow ng

" reférence exanpl es, preparative exanpl es ‘and exanples, all reactions were
conducted in a reaction vessel., with stirring, equipped with a 20
condenser, sai §i¥e$sde reOEYISdHH 2 wad g Picé@Usn Nekegathaskiepdisneed with
a calciumchloride cylinder, a thernmonmet'er, a nitrogen supply pipe, and a
stirrer, respeetires! Yyn B@lIRfctsothesseie Wwaihegf edaphéd »ivest Ferhedt er.
Part of the resulting polynmer solution was put into a |arge volune of-
.ethanol to separ aighthangleé pdthrmnotMerrpaiy| ngndt tike retinindmvieadsi ty of
t he polyner was measured at [err] in N, Ndinethylacetam de at a
concentration ¥eqwizegd dfor moving the metal block along the two magnet

5 wires on the plane was divided by the weight of the block.
In fhe_héat shock test the term "1d 0.K.",
1”24 0.X.", "3& 0.K.", or "4d O0.K." indicates that the
characteristics of the magnet'wire,tested are acceptable
when thgy,#re.tested after having been wound around a
10 mandrel having a diameter which is the same as the

diameter of the wire conductor 6r which is 2, 3 or 4
times as large as that of the wire conductor;

Preparative Example 1

A mixture of 191.4 g of.trimelli;i; acid
15 anhydride,_s;s g of octacosanoic acid and 833.5 g of N-

methy1-26pyrrolidoné was charged into a2 reaction vessel,

N

o and under stirring, 250.3 g of diphenylmethane-4,4'-
diisotyanaté was gradu#lly added to the mixture. After
- 3 hours df reaction at 80°C, the mixture was further -
20 heated at a rate of 20°C/hr. The viscosity of the
solution increased graduallf as carﬁon diokide was
generatéd, When a tempefature of”i70°C was reached,
the heating was stopped and the reactioh.was continued
at that temperature for another 1.5 houré, until a

28 solution of polyamideimide polymer wherein a linear alkyl



resin per 100 mM of the solvent. In the foll ow ng reference exanpl.es,
ggr para- tive exanples and exanples, baking of polyner solution coated .
¥res was carried out in a vertical furnace of 9.5 min |length at a supply
Speed of 15 m/mn at a 10 furnace tenperature of [err] in the upper
portion, [err] in the mddle and [e]20 » the l.ower portion. The ’ -
characteristics of all nmagnet wires produced were neasured in accordance - o
with JI'S C3003 or NEMA MWV 1000 except for the coefficient of static fric-
15 tion. TheAro¥p paviées: a1 Carhen 2teBs WAS Hdmkedhdek akrdegsteomened

according t GeNFVBEMEhEOGiL Peh PélbeE RaEBo BT theoWgh i) dmide ! BoR8NWAG or al

Cextraction, SRFRSH: | PRXVREEL A and FECHIGRA  BSPEOSIEY "ChndeShore
tested accordiing. tohd! SoRtdR@3of \bhieh verariendl 41K FE Peoapst ifethanol
measuted Usi LI Eol e SRR NIt B o dhe A A tRS e MRE PR Cr i on
(between two magnet wires) was determned as follows: 25 a nmetal bl ock,
to the bottom of which two (3%”73' magr}l(et3.5. : S

' . - 124.8 |

250.3 + 191.4 + 3.5 - 88.0 _
wherein 88.0 is the weight of by-product carbon
10 dioxide; 424.8 is the molecular Weight of octacosanoic
acid; 379.7 is the weight of alkyl groups in one mol of
octacosanoic acid.

X 100 = 0.88 (wt%)

. The polyamideimde solution ' was applied"to an

aluminum foil and baked first at 180°C for one hour and
15 then at 250°C for one hour. The aluminum foil was

removed” with dilute_hfdrochloric acid to provide a

polyamideimide film of 0.lmm thick. The £ilm was

transparent and very tough. The polymer solution _

remained uniformly transparent even after a 3 months of
20 storage at room temperature.

~ Preparative Example 2

A solution of polyamideimide polymet wherein linear
alkyl groups having 27 carbOn'atoms was linked to one ok
both ends of_molecules.of the polymer'th:ough an amide

25 bond was formed by repeating the procedure of
Preparative | ' |



‘Wi res were attached, was placed on two parallel magnet wires on a plane so
that one pair of nagnet wires fornmed a right angle with another pair, and
Jhe mnimum | oad required for noving the nmetal block along the two nagnet
wires on the plane was divided by the weight of the block. In the heat
shock test the term"ld OK ", "2d ClKT"? "3d O K", or "4d OQOK."

i-ndi cates that the characteristics of the nagnet wire tested are acceptable -

whén they are tested, after having, been.wound around a 10 _pmndrel having a
di amet er whiché%?@?%@s n§38§PthhGFaﬁQFePmBPnFﬁe4%r??kﬂﬁ&iﬁk%ﬁ 8fidhi ch

is 2,|3 or. 4 tiaﬁﬁy@@idergadaact?&bsahoﬁheadiﬂewayvhﬁnaﬁgifgeag1aoLseg f
Exanple 1 A m xtu of 191 .4 of .trimel Litic acid 1 an ide, 3.5 g o
oct acosanoi ¢ 'ac?"b‘i :ﬁu g3s. §e§88f=tﬂl—ver}§t'h$ -32983‘9' rig}ﬁﬂ, %\/a’geé’ﬁﬁ?aed into a
reaction vesselviscoslitydef 6t#Briddgdg.2Fbe3cgndfenti mferlimedhaakkyll' -

'di i socyaRrat e. ual | d L%t ' r f _reaction
at 80C, '[sﬁe m u(?& m@fﬁ??hggqggﬁih%ggggg g}gﬁgn@é: S‘{ao% j[‘l'gérlr‘ft‘?Tﬁé
viscosity of tiieternined byctbesforgudaudndjicasedarisnPreparaeives

generated. WierggahsT®e] 2t ¥he Bb1lRkk] sWAGLISAC Hatha itk h?@ifaﬂmmgs st opped
and the reaction was contlnu%d at _t hat Lenp%rature for another 1.5 hours,
until a transparent after 3 months of storage at room

' temperature. A polymer film prepared in the manner of

10 Preparative'Example 1 was tough and transparent.

‘Reference Egémple 1

A_mixture'of'192.1 g of‘trimellitic-acid anhydride
and 826.9 g of N-methyl-2-pyrrolidone was charged in a
reaction vessel, and under stirring, 250.3 g of
15 diphenylmethanef4,4'-diisocjanate was gradually added
to the mixture. After 3-hour reaction at 80°C, the
mixture was further heated at a rate of 20°C/hr. The
viscosity of the solution increased gradually as carbon
dioxide was generated. When a temperature of 170°C was
20 reached, the heating was étoppéd and the reaction was
continued at that temperature for another 2 hours until
" a solution of polyamideimide polymer was forméd.-The
polymer had a reduced viscosity of 0.61 dl/g.



sol ution of polyam dei m de polymer wherein a |inear alkyl +- 20 -
grioup. havi ng 27 carbon atons was |inked to at |east one end of the
Bl ecul es thereof through an am de bond was fornmed. The polynmer had a _
duced viscosity of 0.56 dl/g. The content of the termnal atkyl groups in
the 5 pol ymer was cal cul ated by the fol'l om®g equation: [err]’ wherein

88.0 is the weight of by-product carbon 10 di oxide; 424.8 is the - Q}

nol ecul ar wei ght of octacosanoic acid; 379.7 is the weight of alkyl groups
‘in one nol” of octacosanoi ¢ acid. ‘The pol yan dei nde solution was applied to

“an alum numfoil and baked first at [err] .for .one hour-and 15 t hen at
[err] for one hour. The alum num f was re ed mnth dilute hydrochloric
acid to provide a pol yani dei ni de fi e£exen5e1 -~ The filmwas

T anebarent aven” oY er G pfFRBOL¥EBE 3% %l'x?n%gree TR TR e
Preparatlve @Hmﬁﬂféfence ‘Example 1 was mixed with octacosan01c acid
- in an amount of 1.0 part_per 100_parts of the polyamlde-
5 imide resin. The wire enamel thus - formed wae"afplied to
 an aluminuﬁffpil and baked first at 180°C for ome hour,
| and then at 250°C for one_hour. When the aluminum foil
was removed with diluxe*h?droehloric acid, an opaque film
0.1_mm thick resulted. When the wire enamel was-stpred .
10 for one'da?.at-room temperéture,-it lost transparency,
and upon storage”of'ano;her one month, the insoluble
matter precipitated to make the wire enamel opaque

throughout.

'Reference Examble 3

15 | " The polyamxdelmlde polymer solution prepared in
) Reference Example 1l was mixed with octacosanoic ac1d in
(3 ~ an amount of 2.0 parts per 100 parts of the polyamlde-
| imide'reein. The wire enamel thus -formed was anplzed to
an alummnum foil and baked first at 180°C for one hour,
20 then at 250°C for one hour. When the aluminum foil was
removed with dilute hydrochlorlc ac1d an opaque film of
0 1 mm thlck resulted The wire enamel ‘'Wwas not transpar-
ent at the time of its preparation and became opaque

-throughout upon one-week storage.

.



P ) ’

A sol utijon of pol yam dei mi de pol yner wherein linear al kyl groups having 27
car bon'atonms was |inked to one or both ends of nol ecules of the polyner

{ hrough an. anide 25 bond was forned by repeating the procedure of"
Preparative -21 - Exanple 1 except that the unts -of trinmellitic aC|d
anhydride and octacosan0|c acid were changed to 190. 6 g and 7.1 g,
reSpectively. The polyner had a reduced viscosity: of 0.49 dl/g. The content
of 7l i near alkyl 5 - groups in the polyanldelnlde polymer was 1.8 [err] as
determined by the formiula indicated in Preparative Exanple 1. The pol yner
solution remained uniformy transparent after 3 nonths of storage at room
tenperature. A polyner film preparedgxampol@smanagd ¢f 10 . Preparative:
Exanpl e 1 was tough and transparent. “Rererence cxanpre 1 A mixture of 192.1
g of trinellitic acid aniueérpdeyandd8imidey wifreNetRindlls ZdWreddfode vwas
charged in a reaction vessel, and under stirring, 250.3 g of. 15
dlphenylnetmmum4Pﬁépdr33mvyaﬁxnmPWGs dr andal2 weaddexpplied in seven

layers to a copper wire (diameter: 1.0 mm) and baked.
5 "The characteristics of the magnet wires p?oducéd“are _
shown in Table 1 below.

Comparative Examplés 1, 2, and 3

N
s The polyamideimide wire enamels prepared in
Reference Examples 1 to 3 were\applied'in Seven layers
10 'to a copper wire (diameter£ 1.0 mﬁ) and baked. The
characteristics of the magnet wires produced are also

showﬁ in Table 1 below.



td)the m xture. After 3-hour reaction at [err] the mi Xture was further’
ted at a rate of [err] The viscosity of the solution increased gradually -
carbon di oxi de was generated. Wien a tenperature of 1700C was 20
reached, the heating was stopped and the reaction was continued.at that
tenperature for another 2 hours until a solution of 2wl yani dei mi de pol yrer _
was fornmed. The polyner had a reduced viscosity of. 0.61 dl/g. -22- ;;~
Ref erence Exanple 2 The pol yam dei m de pol ynmer solution prepared in -
- Reference Exanple 1 was m xed with octacosanoic agid in an amount of 1.0

part per 100 parts_of the polyamde- 5  inmde rgsin. _The wire enanel
thus-fornmed was appligd to an alum numfoil and Qaked tirst at-[err] for
one hour, and then@il[ e r]of ol one hour. Waen the al@m numfoil wag
renmoved with dilute,|RydeDcBor8c &id, an opagueilmyg. 1 dmtHLick &
resulted. Wien thefulreiendnel wes stored 168 for ond day at goome N
temperature, it |of}&iransparency, and upon &f or &e of<sanot her one nonth,
the insoluble matter precipitated to make the wire enanel opaque .
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*t hrioughout . .Ref erence Exanple 3. 15 The pol yam dei m de poly
soel ution prepared in Reference Exanple 1 was m xed with octacosanoic acid
in an anount of 2.0 parts per 100 parts of the pol yam de- imde resin. The
“wire enamel thus-formed was applied to an al um num,bgil ‘and baked first at
[err] for one hour, 20 then at [err] for one hour.” When the al um num
f.Qiy-..J ‘was renmpved with dilute hydrochloric acid, an opaque filmof 0.1 mm
‘'t ck resulted. The wire enamel was not transpar- ent at the time of its.

- preparation. and becane opaque 't hr oughout upon one-week storage. Exanpl es
1 and 2 The pol yam del i de wire enanels as prepared in Preparative Exanples
1 and 2 were appliedgsi¥ seven |layers to a copper wire Cdianeter: 1.0 nmm)

~and baked. 5  The c# actgristics of the gagnet wres produced are shown
in Table 1 below. Co rative Exan@l es R, 2! and 3 The pol yam dei m de wire

enanels prepared in Bffleregce Exanples T t& 3 were applied in seven |ayers
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coati ng, : gnet \ .
Exanpl e 1) prepared fromthe. conventional polyanideinmde wre enane

10

15

20

25

- 25-

had

) to a copper wire (dianeter: 1.0 nm) and baked. The characteristics of
g)jmhgnet wires produced are also shown in Table 1 bel ow. -24-. [err]
[err] - -26- As is clear fromTable |, the magnet wres
this invention (Exanples 1 and 2) produced . b%éﬂ%ﬂlng a conductor wth
the wire enanels of Preparative Exanples 1 and”

“and then baking the
much better 5 | ubricity than-a magnet wire (Conparative

“As is clear frem'Table-l, the magnet wires of
this invention (Examples 1 and 2) produced b? coating a
conductor with the wire enamels of ?reparetive Examples
1 and 2, and then baking the coating, had much better
lubricity than a magnet wire (Comparative Examnle 1)
prepared from the conventionai polyamideimide wire enamel
of Reference Example 1. As compared with the magnet
wires (Comparative Examples 2 ane S)Iprepared from the
wire enamels comprising a mixture'of cpnventional polyQ
amideimide wire enamel and a lubricant (Reference
Examples 2 and 3), the magnet wires of this invention

not only had hlgher 1ubr1c1ty and wear re515tance, but

"also had less of the coatlng extracted with solvents,

and proved very flexible.

Preparatlve Examnle 3

To a mixture of 189.2 g of tr1me111t1c acid

anhydride and 849.8 g of N-methyl-2-pyrrolidone, 250.3 g

of diphenylmethane-4,4f-diisocyanate was gradually added,
and reaction was condueted'at 80°C for 3 hours. The
reactiog'system was elevated to 130°C in 2.5 hours, and
after performing the reactien for 1 hour at that tempera-
ture, 12'7 g of*octecosanOic acid was added ' Thereafter,
the reaction system was elevated to 170°C over 2 hours
(20°C/hr ), and the reaction was contlnued for another

2 hours at that temperature for completzon. The viscosity

3

2



of Reference Exanple 1. As conpared with the magnet wires (Conparative
Exanples 2 and 3) prepared fromthe wire enanels conprising a m xture of
gonventional poly- 10 am dei mde wire enanel and a | ubricant (Reference
Exanples 2 and 3y, the magnet wires of this invention not only had higher
lubricity and wear resistance, but- al se 2dd < ess of the coating extracted
with sol vents, -and proved very flexible. 15

'Preparatlve Exanple 3 To a nmi xture of 189.2 g of trInE||ItIC acid anhydrlde
and 849.8 g of ¥ nEbRyIsSAAYLien| iasreasesy aradwrlly as carbon dloxlde -
di phenyl met hanez4ls 4| eﬁb‘r%@@&anaie?\bqiraﬁﬁwﬁﬂﬂdé aﬂéf?mei‘”%d&%‘di&j‘
conduct ed at [err% our s ilon stem was- eIevated to

[err] in 2.5 hoth lﬁﬁﬁnEFPErﬂiﬁqcﬁh?ﬁﬁrtﬁ ¥daBLidPs raviinguf’ afarhan
tenpera- ture, aiii’orisgw@é pcbdacednoandahd \mymcttedaaa'hsrceaﬁeéd t he

reaction system v o] ove hours [err nd the reaction
was cont |5rS1ued £ &%ﬂg}ﬁ% % 6 égh sg'at&'Pﬁa Y aPhr rbera%o?rgr‘lgﬁi on.
The viscosity grouwgs bh the polyamndeumaﬁEa$mixpexuua$y3a$ watbon di oxi de

- Preparative Example 4

A polyamideimide polymer solution was prepared in
_ the same manner as in Preparative Example 1 except that
10 the amounts of trimellitic acid anhydride and
octacosanoic acid were 191.79g and 1.8 g, respectively.
The polymér had'a reduced viscosity of 0.50 dl1/g. The
content of linear alkyl (C27) groups in the polymer was
0.45 wts.

15 o ' _Preparative Example 5 e

A solution of polyamideimide polymer with a linear
alkyl group having 27 carbon atoms was prepared by the '
method of Preparative Example 1, except that the
amounts of trimellitic acid anhydrides and octacosanoic

20 acid were 191.8 g and 1.3 g, respectively. The pdlyme:
‘had a reduced viscosity of 0.57 dl/g, The content of
linear alkyl'groups“in the polyamideimide was 0.32 wts.

Preparative Example 6

To a mixture of 189.2 g of trimellitic acid
25 anhydride, 10.2 g of docosanoic acid and 844.0 g of
N-methyl-2-pyrrolidone, 250.3 g of diphenylmethane-4,4'-




' .
4 a reduced 5 viscosity of ‘0.49 dl/g. The-content of |inear alkyl

gener ated. A pol yani dei ni de pol yner according to the invention wi th

bar al kyl

groups having 27 carbon atons was produced, and the pol yner

groups in the pol yam dei m de pol yner was 3.1 [ ] Preparative Exanple
Ll

pol yam dei m de pol yner soluti-on was prepared

“he sanme manner as in

Preparative Exanple 1 except that 10 the amounts of trinellitic

anhydri de

pol ymer had

Preparative
al kyl group

_of

| i near al

and octacosanoic acid were 191.7g and 1.8 g,

4 A

acidgﬁ

respectively. The

a reduced viscosity of 0.50 dl/g.. The content of |inear alkyl
(C27) groups in the polyner was 0 45 wt % 15

{‘gw ng %13 car Egt | toms vva? ?gﬁﬁg?’g{ fﬁtyﬁg‘% 3‘%@%? l'i near

Preparative Eé&i’d@&@eé aQXBGPt iFagt I 'h%uﬁl'@unt'mé)fréé&%ﬁ ' §y§té‘ﬁ' #as
anhydri des and octacosanoic 20 acid were 191:8 g and 1.3 g,

_ reSDectlvelyelé%@taalaﬂﬁzohe¢h@ rQ@“Qﬂm‘OEHVE¥t4/Sﬁh6h£§ déhg. thbe content

kyl ~groups in the polyam dei m de was 0. 32 mﬂ@b.Preparatlve

Exanpl e 6 Toreaoctkénrwasf cofitifiugdofatt rohat IaenpaemwréZSfor anbyHerrde,
g of docosanoic acid and 844.0 g of

-

5

1.5 hours untll a solutzon of polyamzde1m1de polymer

accordlng to the 1nventlon w1th an alkyl group having 21

carbon atoms llnked through an -amide bond was obtained.

The polymer had a_reduced.vzsc051ty of 0.54 d¢/g. The

‘content of_the'térﬁinal alkyl group in the polymer was

10

15

20

calculated by-;hé formﬁla

(295 6) x 10.2 |
139 TFI0.Z + 250.35 - 880

x 100 = z.4_cwt%)'

whereln 88 0 is the welght of by- product carbon ledee,-

340.6 is the molecular we1ght of docosanoic ‘acid; 295.6

is the weight of alkyl group in one mol of docosanoic

acid.

Preparatlve Example 7

A solut;on of polyamideimide polymer was
pfoduced by_thg method of Preparative Example 6, except
thaf the amounts of trimellitic gcid anhydride and
docosanoic acid ﬁere 191.2.g and 3.4 g, respectively.

The content of terminal alkyl group in the polyamideimide
polymer was p.83 wt$. The reduced viscosity of the

polymer was 0.52 du/g.

10.2



thethyI 2-pyrrolidone, 250.3 g of diphenyl nethane-4, 4" - - 28- .(fgd
di-i socyanate was gradual |y added, and a reaction was conducted at [err] for -
3 hours. The reaction systemwas elevated at [err] to [err] over 4.5 hours, -
and the reaction was continued at t hat_ tggrperature for another 5 1.5
‘hours until a solution of polyan1de|n1de polyner according to the i nvention
“k%h an -al kyl group having 21 carbon atons |inked through an am de bond was
.obtained. The polymer had a r M iSFOBiam9ie0g54 dl/g. The content of
“the termnal alkyl group int | cul ated by the fornula
. [err] wherein 88.0 is the wei ght of by- product carbon di oxide; 340.6 is the

nol ecul ar wei ght of adoggsdu@ieC @QIdngQi 6gi soEhecyemghll i@fical laliggroup in

ol yani dei m deaBBFIFsASKas? pf oducehl Ber ah@ﬁmﬁﬁﬁ%tfaweeééﬁ & &kl e 6,

except that thn-menhyﬂsZMPynndnﬂdune(w&xn¢h&w¢gdridtoaadreactlon '

5 vessel, and under stirring, 250. 4 g of
dlphenylmethane-4 4'-d11socyanate was added to the
mixture gradually, followed by 3- hqur reactlon at 80°cC.
when the reaction system was elevated at a rate of
20°C/hr., the viscosity of the solution increased

10  gradually as carbon dioxide was generated. When'.a
temperature of 170°C was reached, the heating was
stopped, and the reaction was éontinuéd at that
temperature for one hour until completion. 'A
'polyamideimide polymer havihg a reduced viscosity of

15 0.56 dl/g was obtaihed. The 1linear alkyl groups

| attached to the ends of the polyamideimide moiety had
from 27 to 31 carbon atoms, and the content of linear
alkyl groups in the polyam1de1mlde polymer was from
0.90 to 0.91 wt%.

20 The solutions of polyamideimide prepared in
Preparative Examples 3 thréugh 8 were applied to an
aluminum foii, and baked, first at 180°C for one hour,
then at 250°C for one hour. When the aluminum foil was
removed with dilute hédrochloric acid, transparent and

25  tough polyamideimide films 0.lmm thick_Were obtained.



«

docosanoic acid were 191.2 g and 3.4 g, respectively. The content’ of ~
nal al kyl group in the polyani deinide polymer was 0.83 [err]. The" :

ced viscosity of the polyner was 0.52 dL/g. - 29 - Preparative

Example 8 A mixture of 191.4 g of trinellitic acid anhydride, 3.6 g

. of Hoechst Wax S and 834.0 g of N nethyl0- 2~ pyrrolidone was charged into a
“reaction 5 vessel , and under stirring, 250.4 g of _ ";}
di phenyl nmet hane- 4, 4' - d||socyanate was added tq the m xture gradual |y, i
fol lowed by 3-hour reaction at EXRRPL@83 1% k% action system was el evat ed

-at arate of [err] the viscosity of the sol ution increased 10 gradual |y

he hent g was <thoRelBRE, s e dahel AL  GA SyRls (A dTR s RET O
tenperature fgix odayeesr wévéncqmyeme ofin /&¥pol Mmadﬁd rm.ete Adyneg having
o bupe. ot scAPHAY Pia oveeRRo 1l vl BHAE rodlgea b0o 2
5 Nisshoku Snectady Chemical .Co. Ltd., and baked.
SQbsequently, the polyamidelmide wire enamels indlcated
in Table 2 containing linear alkyl groups having at |
least 21 carbon atoms, at one or both ends of molecules
thereof were applied in two layers (one layer in Ex. 11
10 and EX. 12) and baked to prepare polyester imide magnet
‘'wires having a polyamzdeimlde overcoat. The
characterxstlcs of the magnet wires produced are shown
‘in Table 2. (*Registered Trade Mark) .

*

The polyamideimide wire enamel of'Preparative
15 Example 3 gelled durlng a 3-month storage at roon
temperature, but the polyam1de1m1de wire enamels of
Preparative Examples 1, 2 and 4 to 8 remained viscous
and uniformly transparent even after the 3-month
storage. | '

20 ' ' ~ Preparative Example 9 N

To a mixture of 190.8 g of trimellitic acid
anhydrzde and 831. 5 g of N-methyl 2-pyrrolldone, 250.3g
of diphenylmethane-4 4‘-diisocyanate was added, and
reaction was conducted at 80°C for 3 hours. The-reaction

25 system was elevated to 130°C in 2.5 hours, and after
| conducting the reaction for 1 hour at that temperature,



*from27 to 31 carbon atons, and the content of l|inear alkyl groups in the
poel yam dei m de polyner was from0.90 to 0.91 [err] 20 The
solutlons .of ‘polyanideinde prepared in Preparative Exanples 3 through
8 were applied to an alun1nun1f0|l and B&ked first at 1800C for one hour,
then at [err]{ for one hour. Wen the alufitndm foi| was removed with dilute
hydrochl oric acid, transparerit and 25  tough pol yani deimide filns QO 1mm

t Ff ck e obta | 1 ;
ok "one conchifas, arsdlapafStibEas, ks 2AEE P Hhetiendedd T S!,
| somd a pol yesreaactnodeswsrteneml epevatedd thoy b70°C an%dio.urSSneanddy

Che cal regillorb e, HHSSRN by IR ANy AT dehEls

enanel s |nd|cated i contalnln | near groups having a Ieast
21 carbon atonsthat beBPSrabyrh enaslopomeﬂ@@mqa;tnﬂﬁknﬂ the cregPrier:in

two | ayerss (onetﬁ@yeﬁs'c%sli&y 1d£ 1€he saﬂdzt@bn 1£Acaaésaake§cfat&aqrﬁpaé§
pol yester imde net wires,. ha V|nq” yan1de|n1de over¢ g The
car on d1oxide gas was generated polyam1 eimide
polymer containing linear alkyl groups having 17 carbon

atoms at one or both ends of molecules thereof was

formed, and the reduced viscosity of the polymer was
10 0.51 41/g. The content of linear alkyl groups in the

polymer was 0.95 wt%.

Preparative Example 10

To a mixture of 187.3 g of trimellitic acid

anhydride, 848.9 g of N-methyl-2-pyrrolidone and 14.2 g

15 of oetedecanoic acid, 250.3 g of diphenylmethane-4,4'-

' _ diisocyanate was added, and reaction was performed at
80°C for 3 hours. The reaction system was elevated to
170°C in 4 hours, and thereafter, the reaction was
continued for 1.5 hours at that temperature until

20 completion. During the reaction, the viscosity of the
solution increased gradually as carbon dioxide was
geherated. A polyamideimide polymer containing linear
alkyl groups having 17 carbon atoms at one or both ends
of meiecules thereof resulted, and its redﬁced '

25 viscosity was 0.47 dl1/g. The content of linear alkyl

| groups in the polymer was 3.3 wts.



Qéﬁégacterlstlcs of the nagnet W res produced are shown in Table 2:

*Hegt stered Trade Mark). The pol yam dei mide wire enanel of Preparative 15 °
Exanple 3 gelled during a 3-nonth storage at roomtenperature, but the

pol yani dei m de wire enanels of Preparative Exagﬁies 1, 2 and 4 to 8

remai ned viscous and uniformy transparent ev after the 3-nonth -
storage. 20 Preparative Exanple 9 To a nlxture 0&;
190.8 g of trinellitic acid anhydride and 831.5 g of

N-net hyl - 2: pyrrol i done, 250.3g of diphenyl met hane-4, 4'-diisocyanate was
added, - and reaction was conducted at [err] for 3 hours The reaction 25
system was el evated to [err].in 2.5 hourix anq after condyctji.ng the
reaction.for 1 hour at that- adecanoi ¢ aci d

e e e Tanse ok oERPEE: PiReS GRS E YB5,50oH b6t} Yo (OORAS 2

tenperature ypty e%%ggi%&&?@ &ig@ﬁzhhe 2" p3iYyedter imidd W&f’é S&?ﬂléf of

Lhe solutlon I'ncr adua
produced by Nisshoku Snectady Chemical Co., Ltd., and

S - baked. Subsequently, ﬁhe polyamideimide wire enamels
inﬁicated in T#ble 2 weré appliéd in two layers and baked
to prepare pdlyester ihide magnet wires having a poly-
amideimide ovgr;oaf; The qharactefistics'of the mégnet
wires preparé& are set forth in Table 2. | |

10 | - . In Table 2 the nropertles were’ determzned in
the same manner as those descrlbed in Table 1 excent that
,flexzblllty (20% snap) in Table 2 was measured accordlng

to NEMA MW-1000.



carbon dioxi de gas was generated. A polyam dei mi de pol ymer containing .
| i near :al kyl groups having 17 carbon atons at one or both ends of nolecules
thereof was forned, and the reduced viscosity of the polyner was 10 0.51
dl /g. The content of linear al kyl groups in the polynmer was 0.95 wt %
Preparative Exanple 10 To a m xture of 187.3-g of'?%fnelkitic acid
anpiydri de, 848.9 g of N- net hyl - 2-pyrrol i done and 14.2 g 15 of -
octadecanoi ¢ acid, 250.3 g of diphenyl nethane-4,4'- diisocyanate was added,
and reaction was perforned at 800C for 3 hours. The reaction system was
el evated to [err] W 4 hours, and thereafter, the reaction was continued

gg

f

for 1.5 hours at tRat.xtenpefature until 20 gongl etion. During the
reaction, the visc@ity~of&t h s@ ut&ongi nes eadedosgr aduak| ygas car ben
di oxi de was gener atgtd§” A' ps| y&ni Fei ik deSpolg e cgnt & niBg G n&ar alky!
groups having 17 c&ib®n at ohs®at "one" or ®both ends of nol@cules T her €of
resulted, and its

gdyced 2b viscosity was 0.47 dl/g. The content of
| i near al kyl groupsjig the polymer was 3.3 wog
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(No. of repetitions)

No. of C atoms in terminal alkyl group -
Alkyl content of polyamideimide (wtZ)

Polyamideimide wire enamel used

Thickness of polyester imide undercoat (mm)
lleat shock (202 snap, 220°C/30 min)

Percent methanol extraction (extracted 4 hr)
Percent xylol extraction (extracted 4 hr)
Percent R-22 extraction (extracted 6 hr)
Repeatédnactape resistance under 600 g load
Coefficient Qf static friction

% Measured according to NEMA MW-1000

Overall diameter (mm)
Flexibility (20% snap)*

Property/
Bare diameter (ﬁn)
Appeérance

Test
~ Thickness of polyamideimide overcoat (mm)
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Orepdre a pol yester imide magnet wire having an insulat- ing overcoat’ of & -
tﬂtu t hi ckness of 0.035 nm The 20 coefficient of static friction of the®
resdlting enanel ed wire neasured was 0.07. Exanple 14 A copper wire o -
Cdi aneter: .1 nm) was coated with seven | ayers Type 670 Ca-trade nane .
for polyester- 25 _ anideinm de wire enanel prderCed by Dai ni chi sei ka Col or __
Chem cals Mg. Co., Ltd.), and baked to forman insul ating -37- coati NG g
“having a‘thickness of 0.033 mm Subsequently, the ‘polyani deinide wire

enanel obtained according to Preparative Exanple 1 was applied in a single

| ayer and baked to prepare a polyester imde nagnet wire having an 5

i nsul ati ng overcoat of a total thickness of 0.035 nm The coefficient of
static friction of the &®sis$tthgaenfinemncdabilee 2neaber adgnest KWiD® dfe

pol ymer -filmfaorned by baking the Type-670 wire enanel at 1800C for 1 hour
and subsequethif &nvengienrhavingranhyndareastacdd redyesieorinids -

- spectrum as shown in, Figurf 1. Wiile the invention has been described in
insulation and an overcoat of polyamideimide wire enamel

ﬁherein at least one end of the moléculesthe:eof is a
5 1inear.alkyl group having at least 21 caqun atoms has
appreciably better lubricity than the conventional magnet
wire, without sacrificing thejothgr properties of the
~wire. Even a very thin layer of the polyamideimide
overcoat exhibits high lubricity. |

10 , Example 13

A copper wire (diameter: 1 mm) was coated with
eight layers df X-600W (a trade ﬁéme for water-soluble
polyimide ﬁife enamel produced by Nitto.Eiectric

 Industrial Co., Ltd.), and baked to form a coating
15 having a thickness of 0.033 mﬁ. .SubSequently, the pbly?_
amideimide wire enﬁme; obtained accordihg to Preparation
Example 1 was applied in a single 1ayer:and baked to
prepare a polyestef imide magnet wiré having an insglat-
ing overcoat of a total,thi;kness of 0,035 mh. The
20 coefficient of static friction of the resulting enameled

wire measured was 0.07.

Eximple 14
| A copper wire Cdiametér: 1 mm) was coated with
seven layers of Type 670 (a trade name.for polyéster-
25 amidgimide'wire'en;mél produced bf Dainichiseika Color &

. Chemicals Mfg. Co., Ltd.), and baked to form an insuiating



. .. - - \
“detai.l \and with reference to specific enbodi nents thereof, * it wl I
* be apparent to one skilled in the art that various changes and _
jodi fications can be made therein 15 without departing fromthe spirit
and scope thereof.  [err] CLAIMS 1. A magnet3%mi re conprising a

conductor having thereon an outernost insulating wire enanel |ayer, either
" directly .or over another insulating |ayer, 5 wherein said wire enanel
i S~a pol yam dei m de resin which contains 0.3 to 3.2 w. %of termnal
| inear al kyl groups having at |east 21 carbon atons. 2. A magnet wire
according to claim1l, wherein said another insulating |ayer is one suitable

for use in a 1Qdatih§fhthh%ﬂkrkﬁﬁéﬁﬁﬁgs'H¥(¥;O§% mmf‘”gﬁﬂféqﬁéﬁﬁly,

according to claim1-or erein sald another i1nsulating layer is”a

pol yester i ni dghe4polyAmTdenai ddi kel 1€ G el di0t £196d dccdraing, teherein
each termnal linear alkyl,.group is Iinked to 15 the main portion of its
as“soci- ated pol prepdearide BExamplles If wanugippliediiie dosingle layer and
| baked to prepare a poiyester imide magnet wire having én
5 insulating overcoat of a total thickness of 0.035 mm.
The coefficient of static friction of the':esﬁlting
éhameléd_wirg measured was 0.08.. The polymer film formed
by_béking the Type-670'wire ename1 at 180°C for 1 hour
and subsequently at 250°C for 1 hour showed'infrared
10 . absorpiion.spect:um as'shoﬁn in Figure 1.
- While the inventidn has been described in
" detail and with reference to specific embodiments thefeof,
it will be apparent to one skilled in the art that
various changes and modifications can be made therein

15  without departing'ffom the spirit and scope thereof.
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nagne%—uLLe_aggngLﬂg_LQ claim1l1, 2 or 3, wherein each tern1nm

ar al kyil pis linked to the main portion of its associated -
YA dei mi Eﬂm‘ "M"ﬂ””'" t hrough an imide bond. 6. A magnet wire
rding to wherein ch termnal |inear alkyl group is
‘linked to the gain poHTlﬁn df its asSocliafed pol yam dei mi de nolecule i
t hrough an ester bond. -39 - T7. A magnet wire according to claiml, oy
-2 or 3, wherei.n each term.nal linear alkyl group is linked to the main
portion of-its associated pol yam dei mi de nol ecul e through a urethane bond.
5 8. A magnet wire according to claim1, 2 or 3, wherein each
termnal lin ﬁfﬂéWL group is linked to the main portion of its associated
pol yani dei mi de nolecul e through a urea bond. 9. A magnet wire accordi ng
to any one of clains 1 to 10 . 8, wherein the content of |inear alkyl

groups in the pol yam4leidi dﬁifsswmbh%&a@ @ SddarctbMravifg A magnet
wre accordln% to any Pprecedi ng
thereon an outermost 1nsu1ating wire enamel layer,
"~ either di:ectly or. over another insulating layer,
5  wherein said wire enamel is a polyamideimide resin
which contains 0.3 to 3.2 wt. % of terminal linear

alkyl groups having at least 21 carbon atoms}

2. A magnet wire aééording-to claim 1, wherein said
~another insulating layef is one suitable for use in a
10 refrigerant-resistant motor.

3.' A magnet wire according to claim 1 or 2, wherein
said another insulating layer ;s a polyester imide.

4. A magnet wire ‘according to claim 1, 2 or 3,
wherein each terminal linear alkyl group is linked to

15 the main portion of its associated polyamideimide
molecule through an amide bond.

5. A magnet wire according to claim 1, 2 or 3,
wherein each terminal linear alkyl group is linked to -
the main portion of its associated polyamideimide

20 ‘molecule through an imide bond. '

6. A magnet wire according to claim 1, 2 or 3,
wherein each terminal linear alkyl group is linked to
the main pdrtion of its associated polyamideimide
molecule through an ester bond.



Wwherei n the pol yani deinide resin-is prepared by reactrng‘é’ﬁﬁTVBéE_c acid

that contains a tribasic acid 15 anhydri de and a m‘]ﬂmﬂ‘mnlﬁor‘rpound

wnth a linear carboxylic acid having at |east 22 ca ~ magnet
wWire according te claim10, wherein the 3gibasic acid anhydri®e s N
trimellitic acid anhydride. ‘12. A magnet w-re according to claim 10 or 11,

m@wjeln 20 . the polyisocyanate conpound is di phenyl net hane-4, 4' -
di iSocyanat e. 13 AAnnggnetwwdceaae@uhdﬂnq(tdﬂdniﬁdﬂl 11 e 3? wher ein

aceording 1 o oty Wi 286H FeHURRI N S, aSimly HnERANER " ©

oct acosanoi ¢ dehe main portion of its associated polyamideimide
molecule through a urethane bond.

5 8. A magnet wire according to claim 1, 2 or 3, _
wherein each terminal linear alkyl group is linked to
the main portion of its associated polyamideimide
molecule through a urea bond.

9% A magnet wire'according to any one of claims 1 to
10 8, wherein the content of linear alkyl groups in the
polYamideimide resin is from 0.3 to 2.3 wts.

10. A magnet wire according to any preceding claim, .
‘wherein the polyamideimide resin is prepared by
reacting a polybasic acid that contains a tribasic acid
15 anhydride and a polyisocyanate compound with a linear
B carboxylic acid having at least 22 carbon atoms.

11, A ﬁagnet wire according to claim 10, wherein the
tribasic acid anhydride is trimellitic acid anhydride.

12. A magnet wire according to ciaim 10 or 11, wherein -
20 ~ the polyisocyanate compound is dxphenylmethane-4 4'-
‘diisocyanate.

13. A magnet wire according to claim 10, 11 or 12,
wherein the linear carboxYlic'acid is docosanoic acid.
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14. A magnet wire'aCCoraing'to claim 10,. 11 or 12
wherein the linear carboxylic acid is octacosanoic acid.

it
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