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| NVENTI ON  Field of the Invention
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fallure or earth failure occurs so that electric characte- ristics of the
notor tend to be deteriorated. - Htherto, in the notor to be used
in the above described application, there is usually used an insul ated
wi.re having an insulating coating with good nechanical strength which is
formed by coating and baking a coating paint of polyam dei m de having good
mechani cal strength on a -2-
conductor or other insulating coating whitch is al ready for- ned on the
conductor. As the pol yam deim de, a reaction product of

di phenyl net hane-4, 4' -di i socyanate and trinellitic anhydride is generally
used (of. Japanese Patent Publication Nos. 19274/ 1969 and 27611/ 1970).
Today, a further dngoglgﬁ agp,mg% QQQEQeﬁwWWQBQﬂs“éﬁ%aﬁﬁtEQL
performances is- PeqU|red 0 satisfy t requi r enent e hunber of turns
of the insul at egeidddre ths cdndetiier. | acrbasmdyssiddiatdevenrdaeeigol yam dei m de
base insu- lating, coatln Ls soneti mes damaged. To. decrease the
damage of the i BEpfuRt ﬁg F?¥ﬁiethane—4,4 —dilisocyanate and trimellitic

anhyéride is generally used (cf. Japanese Patent Publication

.Nos. 19274/1969 and 27611/1970).

]

‘oday, a further down-sized and waight reduced
motor with better performances is required. To satisfy this
requirement, the number of turns of the insulated wire is
further increased so that even the polvamidesimide base insu-
lating coating is sometimes damaged.

. To decrease the damage of the insulating coating,
it is studied to add an organic or inorganic lubricant to
the coating paint so as to impart lubricity to the insula-
ting coating, or to apply a lubricant such as a wax directly
on the insulated wire. However, these methods do not pre—
vent the damage of the insulating cozting completely.

The further increase of the mechanical strength of
the insulating coating may decrease the damage of the insu-
lating coating. EHowever, simple increase of the mechanical
strength will make the coating more stiff and less flexible,
so that the coating is easily cracksd or pesled of; when the
insulated wire is bent, or the winding and inserting propsr-

ties of the insulated wire is deteriorated.

One object of the present invention is to provide
an insulating coating of an electric wire which is less

damaged than the conventional insulating coating.



it*is studied to add an organic or inorganic |ubricant t t he coating
paint so as to inpart lubricity to the insula- ting co trngb,ggax,%
lubricant such as a wax directly on the insulated wirej Howeggp; 560
nmethods do not pre- vent the damage of the insulating
The further increase of the nmechanical strength of the insulating coatlng
may decrease the damage of the insu- Iatlng coating. However, sinple

I ncrease of the mechanical strength wiT13 rake t he coating more.stiff and
|l ess flexible, so that the coating is easily cracked or peeled off when
the insulated wire is bent, or the winding and inserting proper- ties of
the insulated wire is deteriorated. SUMVARY OF THE | NVENTI ON

One obj ect of the present,, nyeng%PQng-angg gEQBln@Qqugukgtjng coating of
an electric wire which i s Iess amaged t han the conventional insulating
coati ng. provide an insulatsd wire HavdhbeimpobysCtlefibihétypresent
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basz coating, which polyamideimide comprises an acid compo-
nent and a diisocyanate component containing 10 to 80 % by

mole of an aromatic diisocyanate compound of the formula:

1 2, -
R R
OCN NCO .

. . 1 I s e . - ; -
wherein R and R? are thé same or different and each a hyd-

rogsn atom, an alkyl group, an alkoxy group or a halogen
ztom, and m and n are- the same or different and each a num-
bar of 1 to 4.

According to 2 sacond aspect of the present inven-

d an insulated wire comprising a.con-—

s 1)
[}

tion, there is provi
ductor and an insuvlating coating made from a2 polyamideimide

base coating, which polyamideimide comprises an diisocyanate
componant and an imidod dicarboxylic acid that is a reaction
product of an acid component and a diamine component,

wherein said diamine comonent contains an aromatic diamine

compouné of the formula:

4
(R7)

Sheet Has Been Re laced

L




prbvide’an insulated wire having inproved flexibility and processability.
According to a first aspect of the present inven- tion, there is provided
an insulated wire conprising a con- ductor and an insulating coating nmade
froma polyam dei mi de base coating, which pol yam dei mi de conpri ses the
reacti on product of an acid conp- nent and a diisocyanate conponent
containing 10 to 80 % by nole of an aronmatic diisocyanate conpound of the
formula: [err] wherein Rerr] and R%fr] are the sanme or different
and each a hyd- rogen atom an al kyl group, an al koxy group or a hal ogen
atom and mand n are the same or different and-each a num Dber of 1 to 4.
According to a second aspect of the present inven- tion, there is provided

an insulated wire conptisi a con:. _ductor and_ an_jnsul ating coating made
from a pol yani déif reTrp[ﬁba‘?‘snenr"g(!':l_oa '%n(jr,1~ vﬁ%.‘“ch"‘pgry%em“ Lei"‘rﬁ%d%a‘:cho%pﬁ”fds'es the

reaction productro@én adtofli i &D@yYEYIALEouLS0 8P i IGky aftdua b B giadigear boxyl i c
acid that is a reaction product of an acid conponent and a di am ne
conponent,  wherdPR: S 8T i °c 5D T8RO GAEEATSEE ARdarATRRI BU ani ne
conpound of the JQromli@io 4, and/or saia db®Eddyanate comgonent contains

an aromatic diisocyanate compound of the formula:

(RY) (R2) ,

OCNMNCO ()
wherein R' and R? are the same or different and each a gyd—
rogen atom, an alkyl group, an alkoxy group or a halogen
atom, and m and n are the same or different and each a num-
ber of 1 to 4, in such an amount that a total amount of said
aromatic diamine compound (II) and szid diisocyanate com-
pound (I) is from 10 to 80 % by mole based on the total
amount of the whole diamine component and the whole

diisocyanate component.

DETAILED DESCRIPTION OF TIZE INVENTION

According to the present invention, at least one
of the diisoéyanate componants of the polyamideimide to be
contained in the coating paint is an aromatic diisocyanate
of the formula (I).

As the alkyl group in the formula (I), an alkyl
group havihg 1 to 4 carbon atoms such as methyl group, an
ethyl group, a propyl group, a butyl group and the like is
preferred.

As the alkoxy group, an alkoxy group having 1 to 2

carbon atoms such as a methoxy group and an ethoxy group is



whereinfRlerr] and Rlerr] are the sanme or different and each a hyd- rogen
atom an al kyl group, an al koxy group or a halogen atom and q and r are
the sane or different and each a num ber of 1 to 4, and/or said

di i socyanat e conponent contains an aromatic diisocyanate conpound of the
f or mul a: [err] wherein R err] and R err] are the sanme or
different and each a hyd- rogen atom an alkyl group, an al koxy group or a
hal ogen atom and mand n are the same” ér ~different and each a-num ber
of 1 to 4, in such an anount that a total ampunt of said aromatic diam ne
conpound (I1) and said diisocyanate com pound (1) is from 10 to 80 % by
nol e based on the total anount of the whol e di am ne conponent and the
whole dii socyanate_conponent. DETAILED DESCRI PTI ON OF THE | NVENTI ON
According to the"présent invention, at |east one of the diisocyanate
conponents of the pol yarmdeti*mi H&£1 dg@n bt om¢ O tcal Bdhel Acdnn@n€ @Abragingai Nt i S
an aromatic diisocyanate of the forrmula (1). .

atom are preferred.

Specific examples of the aromatic diisocyanate (I)
are biphenyl-4,4'-diisocyanate, biphenyl-3,3'-diisocyanate,
biphenyl-3,4'-diisocyanate, 3,3'-dichlorobiphenyl-4,4'-di-
isocyanate, 2,2'-dichlorobiphenyl-4,4'-diisocyanate, 3,3'-
dibromobiphenyl—-4,4'-diisocyanate, 2,2'-dibromobiphenyl-
4,4'-diisocyanate, 3,3'-dimethylbiphenyl-4,4'-diisocyanate,
2,2'—dimethylbi?henyl-4,4'—diisocyanate, 2,3'-dimethylbi-
phenyl-4,4'-diisocyanate, 3,3'-diethylbiphenyl-4,4'-diiso-
cyanate, 2,2'-diethyl-4,4'-diisocyanate, 3,3'-dimethoxybi-
phenyl-4,4'-diisocyanate, 2,2'-dimethoxybiphenyl-4,4'—diiso-
cyanate, 2,3'-dimethoxybiphenyl-4,4'-diisocyanate, 3,3'-
diethoxybiphenyl—4,4'—diisocyaﬁate, 2,2'-diethoxybiphenyl—

4,4'-diisocyanate, 2,3'—diethoxybiphenyl-4,4'-diisocyanate,

1=

and the like. They may be used independently or as a mix-
ture thersof.

Among the aromatic diisocyanate compound, 3,3'-
dimethylb—-4,4'-diisocyanate is preferred in view of easy
availability and a cost.

In combination with the aromatic diisocyanate
compound (I), at least one other diisocyanate compound is

used. As the other diisocyanate compound, any of the con-

ventionally used diisocyanate compounds may be used. A



As’ the &l kyl group in the formula (1), an alkyl group having 1 to 4 carbon
atons such as nethyl group, an ethyl group, a propyl group, a butyl group

and the like is preferred. As the al koxy group, an al koxy group
having 1 to 2 carbon atonms such as a nethoxy group and an ethoxy group is
preferred. _ As the hal ogen atom a chlorine atomand a brom ne
atom are preferred. Speci fic exanples of the aromatic

dii socyanate (1) are biphenyl-4,4'-dii3sdcyanate,

bi nhenyl - 3, 3' -di i socyanate, biphenyl-3,4'-diisocyanate,

3, 3" -di chl orobi phenyl -4,4'-di - isocyanate,

2,2'-dichl orobi phenyl -4, 4" -diisocyanate, 3,3'-
dlbronDblphenyI-4 4' -dijsocyanate, 2 2'-dibronpbj bgmﬂ o
4, 4' - di i socyanat®5efgr3e< GF‘rrert fyt® ‘fcﬁﬁéﬁsﬂ cqT a.’r sdTyanate, -
2,2 - dlnethylblpq;q,h 4,4 - dllsocyanate 2, 3' - di net hyl bi -

<
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| phenyl-4 4' - dllsocyanate -di et hyl bi p enyl-4 4' -dii so- cyahate,
2,2'-diethyl-4,4"- d||socy3h&i 3' hoxybi -
phenyl-4 4' -diisocyanate, 8@ Lphenyl -4, 4" - di i §o--)
wharain Rl, R', m and n are the same a2s é2fined abovz, and 2

Preferred examples of the other diisocyanate com-

diisocyanzte, diphenylsolfone-4,4'-diisccyanzte, tolylene-

As the acid component of the pclyzmideimide, any
of the conventionally used acids may be used. BA preferrad

0
(') i
A8\ e
(0] (IV)
c/
=00C i
0
wherein R' is a2 hydrogen atom, an alkyl group, zn alkoxy

group or a2 halogen atom and x is a number of 1 to 3.



cylnate! 2, 3'-di net hoxybi phenyl -4, 4' -di i socyanate, 3,3'-
di et hoxybi phenyl -4, 4' -di i socyanate, 2,2'-diethoxybi phenyl -

the aromatic di

4,4' -diisocyanate, 2,3 -diethoxybiphenyl-4,4'-diisocyanate, and the |ike.
They may be used independently or as a mx- ture thereof. Anong
| socyanat e conpound, 3,3'- dinmethylb-4,4"-diisocyanate is

preferred in view of easy availability and a cost. I n
conbi nation with the aromatic diisocyanale conpound (1), at |east one

ot her .dii socyanate conpound is

any of the con-
preferred other

used. As the other diisocyanate conpound,

ventional ly used diisocyanate conpounds nmay be used. A

di i socyanate conpound is represented by the formula:

[err] wherein Rerr], Rlerr mand n are the sane'aseggﬁoned above, and

Z is -CHerr]-

or -O. P;e:err d examples of the acid are trim tic
acid, trimellitic anhydride, trimellityl chloride or deriva-
tives of trimellitic acid such as its tribasic acid and the
like. Among them, trimellitic anhydride is preferred in
visw of easy availability and a cost.

In additibn, the acid compbnant may contain other
acid compound such as a tetracarboxylic anhydride or a diba-
sic acid. Examples of the other acid coﬁpound ars pyromel-

1itic diannydride, biphenyltetracarboxylic dianhydride,

o

enzophenonetetracarboxylic dianhydride, diphenylsulfone-
tetracarboxylic dianhydrids, terephthalic acid, isophthalic
acid, sulfoterephthalic acid, dicitric acid, 2,5-thiophene-
dicarboxylic acid, 4,5-phenanthrenedicarboxylic acid, bsnzo-
phenone—4,4'—aicarboxylic acid, phthaldiimidedicarboxylic
acid, biphenyldicarboxylic acid, 2,6-naphthalenedicarboxylic

acid, diphenylsulfone-4,4'-~dicarboxylic acid, adipic acid,

The reason why the amount of the aromatic diiso-
cyanzte compound (I) is in the range from 10 to 80 % by mole
based on the whole amount of the diisocyanate component is
as follows:

When this amount is smaller than 10 % by mole, the
mechanical strength of the insulating coating is not impro-
ved. When this amount exceeds 80 % by mole, the insulating

coating becomes brittle.



Préferréd exanpl es of the other diisocyanate com
di phenyl -
di phenyl et her- 4, 4
di phenyl sol f one- 4, 4
tol yl ene- 2,

di phenyl net hane- 4, 4'
di phenyl net hane- 3, 4'
benzophenone- 4, 4' -

tolyl ene- 2,4-diisocyanate,
| socyanat e, p-xylylenediisocyanate, and
i ndependently or as a m xture thereof.

conpounds, di phenyl - nethane-4,4'
of easy availabilty and a cost.

pol yam dei ni de, any
preferred
wherein R is a hydrogen atom an al kyl

-di i socyanat e,
-dii socya- nate,
di i socyanat e,

§he

pound are

net hane- 3, 3' -di i socyanat e,

-di i socyanat e,

-di i socyanat e,

6-di i socyanate, mxylyl enedi -

| i ke. They may be used

Anong t he ot her isocyanate

-diisocyanate is preferably used in view

As the acid conponent of the

: of the conventionally used acids may be used. A
aci d conpoungnks @R aséwd anhwdrbédenefadder {ORULSEyanatd err]

group, an al koxy group or a

hal ogen at om andompousd al ukHEroBf30 tpg’B 3 by mole

abrasion resistance

-7-

of the insulating coating is improved so that flaws are

suporessed during wiring the insulated wire to form the coil
using a winding machine. 1In particular, when the above
amount of the aromatic diisocyanate compound (I) is from 40

to 60 % by mole, the abrasion resistance is further improved

and the flaws are further suppressed.

When- the amount of the aromatic diisocyanate com—
pound (I) is from 60 to 80 % by mole based on the whole
amount of the diisocyanate component, at least one of tne'
acid compénent and the diisocvanate component contains 5 to

40 % mole, preferably 10 to 30 % by mole of an acid or di-

isocyanate compound having a crooked molecular structure.

The term "a compound having a crooked molecular
tional compound in which two carboxyl groups or isocyanate
groups are not present at p-positions of the aromatic ring,
or aliphatic dicarboxylic acid or diisocyanate.

Specific

examples of the acid having the crooked molecular structure

" are isophthalic acid, orthophthalic acid, benzophenonedi-

carboxylic acid, 3,4'- or 3,3'-diphenylmethanedicarboxylic

acid, 3,4'- or 3, 3'-diphenyletherdicarboxylic acid, 3,4’'-or

3,3’—diphenyl ulfonedicarboxylic acid, adlDlC acid, sebacic

acid, dodecanedicarboxylic acid, and the like. Specific

rr
T
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1
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examples of isocyanate compound having the crooked



Préferréd exanples of the acid are trinellitic acid, trimellitic
anhydride, trinellityl chloride or deriva- tives of trinellitic acid such
as its tribasic acid and the Ilike. Among them trinellitic anhydride is
preferred in view of easy availability and a cost. I n addition,
the aci d conponent may contain other acid conpound such as a
tetracarboxylic anhydride or a diba- sic acid. Exanples of the other acid
conpound are pyronel- litic dianhydrideg biphenyltetracarboxylic

di anhydri de, benzophenonetetracarboxylic di anhydride, diphenyl sul fone-
tetracarboxylic di anhydride, terephthalic acid, isophthalic acid,
sul-foterephthalic acid, dicitric acid, 2,5- thlophene- dlcarboxyllc aci d,
4, 5- phenanthrenedlcarboxyllc aci d, benzo- phenone 4.4 - dlcarboxyllc aC|d
pht hal di i m dedi cabouipi etrugEhEe 2B FHERGITEEPIGKTI § ¢ 8Ci > —Siise-

2, 6- napht hal enedi car boxyl nn%nvf‘é’ﬂh‘lr gllgohegyl_,,sgl._tangogyaz;atdl gagbaxylic acid,

adeIC acid, arfd®f PRE " | he reason why the anount of the
aromatic diiso- 2, nyﬂmm@endmiﬁpcmﬂnitél)h=xsmsﬁmv&huad"aﬁgﬁyamﬁt#n ¥®lyo 80 % by
mol e based on the whol e ampunt of the diis ocg&p%te componen aclS as

fol | ows: lenediAROAYTNRTE b ORT 1~§esm | Agh £0°88 by “fvie, the
mechani cal stre t {gugh@c-lhﬁs,hg,atbbr\gagoatl ng i s not inpro- ved. Wien this
anount exceeds /6by mol e, the insulating

Among them, an aromatic dicarboxylic acid having
no carboxyl groups at the p-positions is preferred in view
of reactivity.

When the above acid or diisocyanate compound hav-
ing the crooked molecular structure is used, the polyamide-
imide haé a crooked part or parts in a polymer chain due to
such compound so that the flexibility of the coating is
increased.

When an amount of the compound having the crooked
molecular structure is less than 5 % by mole, the flexibi-
lity of the insulating coating is not sufficiently increa-
s=d. When this amount is larger than 40 %.by mole, the
effect of the use of the aromatic diisocyanate cﬁmuound (I)
is suppressed so tnat the _nSLTat1ng coating is e=51 y dama-
ged.

When raw material contains 1 to 15 % by mole of a
polycarboxylic acid haviﬂg at least 3 carboxyl group or a
polyisocyanate compound having at least 3 isocyanate group
a.crosslinking degree of the polyamideimide is increased so
that a hardness and a heat-softening property of the

1nsu1at1ng coa;*ng are improved. When the amount of the



coating’becomes brittle. -8 .

When t he above anount of the aronmatic diisocyanate conpound (I) is from 30
to 70 % by nol e, abrasion resistance of the insulating coating i's inproved
so that flaws are suppressed during wiring the insulated wire to formthe
coil using a winding machine. In particular, when the above amunt of
the aromatic diisocyanate conpound (T) is from40 to 60 % by nole; the
abrasion resistance is further inprovedioand the flaws are further

suppr essed. When the anopunt of the aromatic diisocyanate com
pound (1) is from60 to 80 % by nole based on the whole anount of the

di i socyanat e conponent, at |east one of the acid conponent and the

di i socyanate conponent contains 5 to 40 % nole, preferably 10 to 30 % by
mol e of an aci dpe¥yadirboxyldgcicidace thenprdhsodvanttry careeurdkedl Yeskecul ar

structur e.'. tlﬁan 1 aTl:I;]ye to é,mthg' ) %gpoel'lfr%gcpsa\élr?ginasagfgP&I‘gggl}{npl ecul ar
structure” hereirh used 1°nt'ends 10 nmean an aromatic difunc- ional conmpound

in which two caebgrerkeagr GuRs €isi sayanad @arger than 15 % by mole, the
flexibility of the polyamideimide is deteriorated. |

Preferred examples of the-polycéréoxylic acid are
pyrormellitic acid, trimellitic acid, butanetetracarboxylic
acid, biphenyltetracarboxylic acid, benzophenonetetracarbo-
xylic acid, diphenylsﬁfonetetracarboxylic acid, and the
like. Preferred examples of the polyisocyanate compound are
triphenylmethanstriisocyanatse, ﬁiphenjlethertriisocyanate, a
polyvisocyanate of a trimer of a diisocyanate compound (e.g.
Desmodule L and Desmodule AP manufactured by Sumi tomo Bayer
Ufethane Co., Ltd.), polymethylenepolyphenylisocyanate, and
the like. .In view of easy synthesis, the aromatic poly-
cafboxylic acid is preferred.

' To prepare the polyamideimide paint to be used
according to the present invention, substanfially stoichio—.
metric amounts of the diisocyanate component and the acid
component are polymerized in a suitable organic solvent in
the same manner as in the preparation of the conventional
polvamideimide. For example, the diisocyanate component
containing the specific amount of the aromatic diisocyanate
compound (I) is reacted with a substantially equimolar
amount of the acid component,that is, 0.90 to 1.10 moles,

preferably 0.95 to 1.05 moles of the acid component is reac-

rt

ed with one mole of the diisocyanate component, in the



groups are not present at p-positions of the aromatic ring, or aliphatic
di carboxylic acid or diisocyanate. Specific exanples of the acid having

t he crooked nol ecul ar structure are isophthalic acid, orthophthalic acid,
benzophenonedi - carboxylic acid, 3,4'- or 3,3 - drphenylnethanedrcarboxylrc
acid, 3,4'- or 3,3 - d|phenyletherdrcarboxylrc acid, 3,4 -or

3, 3' -di phenyl sul f onedi car boxyl i c acid, adipic acrd, sebacic acid,
dodecanedi carboxylic acid, and the like. Specifjc exanples of the

di i socyanat e conpound havi ng the crooked;j -

-9- nol ecul ar structure are di phenyl nethane-3,4'- or 3,3 -diiso-
cyanate, diphenylether-3,4'- or 3,3 -diisocyanate, 2,3- or

2, 4-t ol uenedi i socyanat e, hexanet hyl enedi i socyanate, xyly- |enediisocyanate
and the like. 1In addition, [err]-caprolactum or [err]-Ilaurolactum may be
used. - J¥¥enir tshiventaat ar aeBpdratdi€AEbOX LBOACEGr havbng no

car boxyl groups at the p- gosrtrons IS preferred in view, of reactivity.

Wien the above a3'dsor*'gf T¥o&Ha R E2RSTpBHfuPRLRL comprising the poly-

amideimide dissolved or dispersed in the organic solvent is

Alternatively, the polyzmideimide paint to be used
.acco:ding to the present invention can be prepared by mixing
a polyamideimide paint which is prepared by polymerizing the
aromatic diisocyanate compound (I) and the.acid component
and a polyam;deimide paint which is érepared by-polymeriziné
a diisocyanate compound other than the aromatic dllsocyanaee
compound (I) and the acid component so that the amount of
the aromatic diisocyanate compound (I) is from 10 to B0 % by
mols based on the whole amount of the diisocyanate
component.

In the second aspect of the present invention in
which the polyamideimide is prepared by a two-step reaction
comprising reacting the diamine component with the acid com-
ponent to obtain an imidodicarboxylic acid and then reacting
the imidodicarboxylic acid with the diisocyanate component,
the following combinations of the aromztic diisocyanate
compound (I) and the azromatic diamine compound (II) are
possible:

{1) The diamine component contains the aromatic
dizmine compound (II), while the diisocyanate component does

not contain the aromatic diisocyanate compound (I).



ing thetcrooked mol ecul ar structure is used, the polyanide- imnmide has a
crooked part or parts in a polyner chain due to such conpound so that the

flexibility of the coating is increased. When an anount of the
conpound havi ng the crooked nolecular structure is less than 5 % by nol e,
the flexibi- 1lity of the insulating coating is not sufficiently increa-

sed. Wen this amount is larger than 40 %by nole, the effect of the use
of the aromatic diisocyanate conpound'(hf i s suppressed so that the

insul ating coating is easily dama- ged. When raw nmateri a
contains 1 to 15 % by nole of a polycarboxylic acid having at |east 3

car boxyl group or a polyisocyanate conpound having at least 3 isocyanate
group, a crosslinking d(ezﬂre,(,%;leot1 Qr@t ag%{gj%n E‘ﬁohsa”}cfﬁé‘%ed so that a
har dness and a heat - sof i ng proper i nsul ating coatlng are

[ rrpr oved. Wien gpbe cadbiktdcyehatdehompou nd (I), while the diamine component - 10

do=s not contain the aromatic diamine compound (II).
(3) The diamine componant contains the aromatic ~

diamine compound (IX), ané the diisocyanate component con-

tzins the aromatic diisocyanate compound (II).

Specific examples of the aromatic diamine compound
(II) are benzidine, 3-methyl-4,4'-diaminobiphenyl, 3,3'-
dimethyl-4,4'-diaminobiphenyl, 2,3'-dimethyl-4,4'-diaminobi-
phenyl, 2,2'-dimethyl-4,4'-diaminobiphenyl, 3,3'~dimethyl-
3,4'-diaminobiphenyl, 3,3'-dimethyl-3,3'-diaminobiphenyl, .
3,3'-diethyl-4,4'-diaminobiphenyl, 3,3'-dimethoxy-4,4'-di-
aminobiphenyl, 3,3'-diethoxy-4,4'-diaminobiphenyl, 3,3'-
dichloro-4,4'-diaminobiphenyl, 3,3'—dibromo-4,4'-diaminobi-

phanyl, and the like. They may be used independently or as

ct

w
g

nixtur

m

thereof.

Among the aromatic diamine compound, 3,3'-
dimethyl-4,4'~diaminobiphenyl is preferred in view of easy
availability and a cost.

As the diamine compound which is other than the
aromatic diamine compound (II), any of the convenfionally
used diamine may be used. Examples of the other diamine
compound are 4,4'—diaminodipﬁenylether, 3,4'-diaminodi-
phenylether, 3,3'-diaminodiphenylether, 4,4'-diaminodi-

phenylmethane, 4,4'~ diaminodiphenylsulfone, 4, 4'—diaminodi-

Dhenylsulfide, 4,4'-diaminodibenzophenone, 4,4'—-diaminodi-



pofycarboxylic acid or the polyisocyanate conpound is less than 1 % by
nol e, the above effects are insufficiently achieved. Wen this anount is
| arger than 15 % by nole, the flexibility of the polyanm deimde is

deteri orat ed. _ Preferred exanples of the pol ycarboxylic acid are
pyroneflitic acid, trinellitic acid, butanetetracarboxylic acid,

bi phenyl tetracarboxylic acid, benzophenonetetracarbo- xylic acid,

. di phenyl suf onet etracarboxylic acid, and ¥he |ike. Preferred exanpl es of

| the polyi socyanate compound are triphenyl net hanetriisocyanate,

- di phenyl ethertriisocyanate, a polyisocyanate of a triner of a diisocyanate
conpound (e.g. Desnodule L and Desnodul e AP manufactured by Sum tono Bayer

. Urethane Co., Ltd.) " Qol%/mat hyllﬁge$ql ghe,n I ;socggne}_t e, and the like. In
| view of easy syREFESPEOPHe 4ronft “'C"“é TRAEY PR OXSATPRT BREPE i & 4pref erred.
To prepare the pglyarkdaidshdfoRdiPioHeayDe syded viacLhdhdithebhOx§ne present
'invention, substantially stoichio- netric amunts of the diisocyanate
conponent and t déprasivdethesapbniemt b (¢-poinppbeioxgd] ¢iphanetfud dbte or gani c

solvent in the sane, mapper.as .in_t pr.eparat i on_of, t,he ,conyenti onal
pol yani dei ni de. 1 S "‘f“é’,‘°%“ﬁ’e‘°’éﬁr3ﬁsda%‘§/% & %Ap%gﬁbcfﬁtént[bgéé%t ai ning the

speci fi c anount a@fnddae@nsygalbiengihsmayanat, e’ - aspotsrdnddnenbsyyjeact ed with
a substantially equinolar amount of the acid conponent,that is, 0.90 to
1.10 noles, pr SFePABRHSXREGBOIRPTEORF BRR SRS 11T o1d TWPBNETRY i s reac-
- ted with one moligsOf-nhbeeid bsOLY aNRLK.cONRRRENE, 1N the

Among the diamine compound, 4,4'-diaminodiphenyl-
ether and 4,4-diaminodiphenylmethane are preferred in view
of the strength of the insulating coating.

Aé the diisocyanate compohent, the above described
diisocyanate compound including the aromatic diisocyanaté
compuna kI) can_be usad.

The rszason why the total amount of the aromatic
dizmine compound (II) and the aromatic diisocyanate compound
(I) is from 10 to B0 % by weight based on the total weight
of the whole diisocyanate component and the whole diamine
component is as follows:

When the total amount of the aromztic diamine -
compound (XI) and the aromatic diisocyanate coﬁpound (I) is
smaller than 10 % by mole, the mechanical strength of the
insulating coating is not improved. When this total amount
exceeds 80 % by mole, the insulating coating becomes brit-
tle.

When the total amount of the aromatic diamine com—

pound (II) and the aromatic diisocyanate compound (I) is



organic’solvent at a tenperature of O to 180[err]C for 1 to 24 hours,

wher eby the pol yam dei m de paint conprising the poly- am dei m de dissolved
or dispersed in the organic solvent is obtained. Al ternatively,
t he pol yam dei m de paint to be used according to the present invention can
be prepared by m xing a polyam deim de paint which is prepared by

pol ynerizing the aromatic diisocyanate conpound (l) and the acid conponent
and a pol yam dei m de paint which is prepg&ed by polynerizing a-

di i socyanate conpound ot her than the aromatic diisocyanate conpound (1)
and the acid conponent so that the anobunt of the aromatic diisocyanate
conpound (1) is from 10 to 80 % by nDIe based on the whol e anbunt of the
di i socyanate conponent. t he secqnd aspegt of . the present

invention in wifiren 3%hE° 7l §e geti 88" LOBr BFAP BT By °h TR0 B r eact i on
conprising reacting dheis a8l HR6PMaB i Hat Wl dyst Bee 3GbEr2@BE during

wiring the insulated w;re to form the coil using a winding
machine. In particular, when the above total amount of the
aromatic diamine compound (II) and the diisocyanate compound
(I) is from 40 to 60 % by mole, the abrasion resisfance is
further improved and the flaws are further suppressed.

Whan the total amount of the aromatic diamine
compound (II) and the aromatic diisocyanate compound (I) is
from 60 to 80 % by mole basad on the total amount of the
whols diamine componant and the whole diisocyanatse compo-—
nent, at least one of the acid component, the diamine- compo-
nent and the diisocyanate component contazins 5 to 40 % mole,
preferably 10 to 30 % by mole of an acid or diisocyanate
compound having a croéked molecular structure.

2s the acid or diisocyanate compound having the
crooked molecular structure, the above exemplified compound
is used.

=xamples of the diamine compound having the crook-
ed molecular-structure are aromatic diamines-havihg no amine.
groups &t the p—positions such as 3,4'— or 3,3'-
diaminodipﬁenylmethane, 3,4'- or 3,3'-diaminodiphenylether,
3,4'- or 3,3'~diaminodiphenylsulfone, metap nenylenediamine,
etc., and aliphatic diamines such as hexamethylenediamine,

etc.



pohent fo obtain an imidodicarboxylic acid and then reacting the

I m dodi carboxylic acid with the diisocyanate conponent, the follow ng
conbi nati ons of the aromatic diisocyanate conpound (1) and the aronatic
di am ne conpound (I11) are possible: (1) The di am ne conponent
contains the aromatic diam ne conpound (I1), while the diisocyanate
conponent does not contain the aromatic diisocyanate conpound (I):

- 12 - (2) The diisocyanei e conmponent contains the aro-
mati ¢ diisocyanate conpound (I), while the diam ne conponent does not
contain the aromatic di am ne conmpound (I1). (3) The diam ne

conponent contains the aromatic diamne conpound (11), and the
di i socyanate conponent con- tains the aromatic dii socyanat e conpound (I1).
Speci fic exanpl es of theWimrokde imetar @i RRNESRPOURE 1Y Rl §Y &Pé2 béhzi di ne,

3- et h.yl -4, 4" -di aEln no Q%watldg’hgwng angqaggl 3 Z}:'a%b Q/' ag}&gb phenyl

2, 3" -di net hyl - 4 PRHYHTAR hiobi - t y?-i, ~di amihobi phenyl

3, 3" -di net hyl - polyamine having at least 3 amine group or a polyisocyanate
compouna having at least 3 isocyanate group, a croéslinking
degree of the polyamideimide is increased so that a hardness
andé a heat~softening'property of the insulating coating are
improved. When the amount of the polycarboxylic acid, the
polyamine or the polyisocyanate compound is less than 1 3 bf
mole, the above effects are insufficiently achieved. When
this aﬁount is larger than:.l5 % by mole, the flexibility of
the polyamideimide is deteriorated.

As the polycarboxylic acid and the polyisocyanate
compound, those exemplified above may be used.

Preferred examples of the polyamine are diphenyl-
methanstriamine, phenylenetriamine, dletﬂthr’amlne, tri-
ethylenstetramine and the like.

To prepare tn= polyamideimide paint to be used
according to the sscond aspect of the present invention,
substantially stoichiomestric amounts of the diamine
component and the acid component are reacted in a suitable
organic solvent to obtain the imidodicarboxylic acid and the
imidodicarboxylic acid is polymerized with a2 substanti ally

stoichiometric amount of the diisocyanate compound in the

same manners as in the preparation of the conventional poly-

a2mide imide.



3, 4' - di dni nobi phenyl, 3, 3'-dinet hyl -3, 3' -di am nobi phenyl ,

3,3 -diethyl-4,4"-di am nobi phenyl, 3,3'-di net hoxy-4,4'-di- am nobi phenyl,
3, 3" -di et hoxy- 4, 4' -di am nobi phenyl, 3,3 - dichloro-4,4'-di am nobi phenyl,
3,3 -di brono-4, 4" -di am nobi - phenyl, and the like. They may be used

~independently or as a mxture thereof. Anmbng the aromatic

-of easy availability and a cost. T

di ami ne compound, 3,3'- dinethyl-4,4'-di.am nobi phenyl is preferred in view
= 16 = As the dianine conpound which

Is other than the aromatic diamne conpound (I1), any of the

conventionally wused diamne may be used. Exanples of the other diam ne

conpound are 4, 4'-di am nodi phenyl et her, 3,4'-diam nodi - phenyl et her,

3,3' -di ami nodi phenyl ether 4 4'-dianinodi.. phenyl nethane

4, 4' - di ami nodi phenyl sul f 6R8, F 8 S di"ami nodr -~ prenyl sul i

4, 4' - di am nodi bepzQRRENARE ce dodar AmdTh @A the acid component in the

ﬁ%ftEG with

- 13 - phenyl propane, 4, 4'-di am nodi phenyl hexaf| uor opr opane, 4, 4'-

[ bi s(4- am nophenosgerfbi SRERYY 2t42 Lerphiadtas £f AofhdAbXy Fpr L to 24

hours, whereby the imidodicarboxylic acid is obtained.
Then, the imidodicarboxylic acid is reacted with a substan-
tially equimolar amount of the diisocyanate component, that
is, 0.90 to 1.10 moles, preferably 0.95 to 1.05 moles of the
diisocyanate component is reacted with the imidodicarboxylic
acid, in the oiganic solvent at a temperature of 0 to 150°C
for 1 to 24 hours to obtain the polyazmideimide dissolved or
disperéed in the organic solvent.

Alternatively, the polyamideimide paint to be used
according to the present invention can be prepared by mixing

: a'polyamideimide paint which is presparad using the aromatic

diamine compound (II) and/or the aromatic diisocyanate com-—
pound (I) in the above defined amount with a2 polyamideimide
paint which is prepared by using the aromatic diamine com-
pound (1Y) and/or the aromatic diisocyanate compound (I) in
an amount outside the above defined amount range. In this
case, a composition of the mixture is so adjusted the total
amount of the aromatic diamine compound (II) and the aroma-
tic diisocyanate compound (I) is from lOlto 80 % by mole
based on the total amount of the diamine component and the
diisocyanate component.

If desired, the polyamideimide base paint to be

used according to the present invention may contain any of



diphenyl%ther, 4,4' -[ bi s(4-am nophenoxy)] di phenyl sul f one,

4,4" -[ bi s(4-am nophenoxy)] di phenyl propane, 4,4'-[bis(4-

am nophenoxy)] di phenyl nmet hane, 4, 4' -[ bi s(4-am nophenoxy)] -

di phenyl hexaf | uor opropane, and the like. They may be used independently

or as a mxture thereof. ~ Anpng the di am ne conpound,
4, 4' -di am nodi phenyl - ether and 4, 4-di am nodi phenyl net hane are preferred
in view of the strength of the insul atiAa§ coating. As the

di i socyanat e conponent, the above described diisocyanate conpound

i ncluding the aromatic diisocyanate conpund (1) can be used.

The reason why the total anobunt of the aromatic diam ne conpound (I11) and
the aromatic diisocyanate conmpound, (1) is from 10 to 80 % by wei ght based
on the total wei gbvensionahdy WeGF AW SUEY SRS EScOiPEReM ant % ha&twhol e

di ani ne conponent is as fa-QJZJ Wee £iller, a lubsbeRk thE & alamount of the
.aromatic dianine°rtoﬁpound I1T) and the aromatic diisocyanate conpound (1I.)
is smaller than 10 % by ™l mlyehienbesmmrint ist eertgtihorofthe hepnduasul ati ng
coating is not inproved., Wen this total anmount ,exceeds 80 % by nole, the
i nsul ati ng coati BgF FEEOHES B%etd- e tp|°8.£u°‘ e HSUANRH R T h 8" tBY%al  ampunt of
the aromatic di agllencOifvenPMd fHe Fodtitgt fa1 BEOIME bondliti SOCYaDatL
conmpound (I) is ~

ha same as those in the conventional method for producing

ct

he insulated wire having the conventional polyamideimide

t
(1]

insulating coating.

.A thickness of the insulating coating of-the poly-
amideimide accord}ng to the present invention is not limited
and may be the same thickness as the conventional-insul&ted
wire and selecteé accerding to a diameter of the conductor
or the actual use of the insulated wire. .

The insulating coating may be formed directly on

4]

the bare conductor, or on other insulating coating which is

he conductor.

1
o]
"
=]
1]
o))
o}
=
of

he other insulating coating acts as a primer

+

coating. The primer coating is prefsrably made of a mate-
rial which has good adhesion both to the insulating coating

of the polyamideimide of the present invention and the con-

As the primer coating material, any of the conven-

a3

ionally usad insulating materials such as polyurethane,
polyester, polyesterimide, polyesteramideimide, polyamide-
imide which is different from the above polyamideimide of

the present invention, polyimide, and the like may be used.



- 14 -7 from30 to 70 % by nol e, abrasion resistance of the insul a-
ting coating is inproved so that flaws are suppressed during wring the
insulated wire to formthe coil using a wi nding nachine In particular,
when the above total anmount of the aromatic di am ne conpound (I11) and the
di i socyanate conpound (l) is from40 to 60 % by nole, the abrasion
resistance is further inproved and the flaws are further suppressed.

When the total amount of the aromatic diam ne conpound (I1) and the
aromatic diisocyanate conpound (I) is from60 to 80 % by nole based on the
total anmount of the whole diam ne conponent and the whol e diisocyanate
conmpo- nent, at |east one of the acid conponent, the diam ne conpo- nent

and the diisocyanate conpone O NS Sott 140n0dTBh&EnvinPEaferabl y 10 to
30 % by nole of 2FP4cFFsr? F’ltl‘s’%cyanate go‘rrpou?lgd/ havifng a crooked

mol ecul ar structpyr®_gjisocyanate aid trfmeldékic @nhgdiidecyhrarelvwsstpound havi ng
the crooked nolecular structure, the above exenplified compqund is used..
Exanpl es of the dhiidsi Frd EBRPRSUKESHAVFHY PFRe® 6okt - =

sion to the conductor and the polyamideimide coating of the
oresent invention, heat resistance and the mechanical
strength of the coating. . .

A thickness of the primer coating is not critical.
In view of the mechanical strength of the coating, a ratio
of the thickness of the polyamideimide insulating coating of-
the present invention to that of the primer coating is pre-
ferably from 1:10 to 10:1.

. Wheﬁ the polyazmideimide base paint is directly
coated'on.the conductor and baked, a top coating may be
formed on the polyamidzimide base coating of the present
invention. As the top coating material, any of the conven-
tionally used material, such as polyurethane, polyester,

polyesterimide, polyesteramideimide, polyamideimide which is

[=]]
jae
h

ferent from the polyamideimide of the present invention,

In addition, over the top coating, a surface-
lubricating-layer may be provided to impart the lubricity to
\the surface of the insulatéd wire.

As the surface-lubricaging layer, though a coating
film of a paraffin such as a liquid ﬁaraffin, solid paraf-
fin, etc. may be used, a surface lubricating layer formed-by

binding a lubricant such as a wax, polyethylene, a fluoro-



ed 'mol ecul ar structure are aromatic di anmines having no anmine groups at the
p- positions such as 3,4'- or 3,3 - diam nodi phenyl net hane, 3,4'- or

3, 3" -di am nodi phenyl ether, 3,4"- or 3,3'-di am nodi phenyl sul f one,

nmet aphenyl enedi am ne, etc., and aliphatic diam nes such as
hexanet hyl enedi am ne, etc. o - 15 -
Wien the material contains 1 to 15 % by nole of a polycarboxylic acid

Ehaving at | east 3 carboxyl group or a pol¥yamm ne having at |east.3 am.ne
cgroup or a polyisocyanate conpound having at |east 3 isocyanate group, a

crosslinking degree of the polyam deimde is increased so that a hardness
and a heat-softening property of the insulating coating are inproved.
Wien the anount of the polycarboxyllc acid, the polyanlne or the

' pol yi socyanat e compéumt Bssidseng H4Rt ’!L"%“bf bipiss TehS APRFEIBFFRAGLs are

insufficiently achleved When this amount is Iarger than 15 % by nole, the
flexibility of t47&° pol yam deim de is deteriorated. As the
pol ycarboxylic acid and thieerqpohyiingcleimdt @ire of the present invention

has 2 cosfficient of static friction of 0.10 or less, the
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abrasion resistance is g

the flaws of the vnsu’a ing layer aftsr the winding is sig-

I8 A

~

nificantly suppressed.
Wnen a bonding strength between a conductor and
the coating layer is at least 30 g/mm, the abrasion resis-

=~

. tance is greatly.improved and generation of the flaws of the
insulating layer after the winding is sign -f'cant1y suppres-
sad.

When the insulated wire pf the present invention
has a coefficient of static f£riction 0.10 or less and the -
bonding strength between a conductor and the coating layer
is at least 30 g/mm, the abrasion resistance is more greatly

improved and generation of the flaws of the insulating layer

after the winding is more effectively suppressed.

-



conpound, those exenplified above may be used. Preferred
exanpl es of the polyam ne are di phenyl- nethanetriam ne,

phenyl enetriam ne, diethyltriamne, tri- ethylenetetram ne and the [|ike.
. To prepare the pol yam dei m de paint to be used according to the second
~aspect ‘of the present invention, substantially stoichionmetric anpbunts of
the diam ne conponent and the acid conDonent are reacted in a suitable
organi c solvent to obtain the inm dodi carfoxylic acid and the : '

i m dodi carboxylic acid is polynerized with a substantially stoichionetric
amount of the diisocyanate conpound in the sane manners as in the
preparation of the conventional poly- amde imde.

- 16 - _ Fq,r_u_a gla]uIR,L od E‘Qg @NQQL{E%NCOWPOHGM is react ed with
an about tw ce nt in the organic solvent
at a tenperature of O tand5Pfaent Grventiont 0i P4 behOli:stravrar @pynkhe

i m dodi carboxylic acid is obtained. Then, the imdodicarboxylic acid is
reacted with a $obswapg examples.

Example 1

n a flask eguipped with a thermometer, a conden-

ser, a calcium chloride-filled tube, a stirrer and a nitro-
gen-introducing tube, 108.6 g of trimellitic anhydride
(hereinafter referred to as "TMA"), 29.9 g of 3,3'-dimethyl-
biphenyl—4,4'-diisocyanate (héreinafter referred to as
wpODI") and 113.1 g of diphenylmethane-4,4!-diisocyanate
(hereinafter referred to as "MDI") were charged while intro-
ducing nitrogsn gas at a flow rate of 150 ml/min. through
the nitrogsn—introducing tube. An amount 6f TODI was 20 %
by mole baszd on the whole amount of the diisocyanate compo--

Then, 637 g of N—methyl—z—pyr:olidbne was added to
the mixture in the flask and heated at 80°C for 3 hours
while stirring. After heating up to 140°C in three hours,
the mixture was heated at 140°C for ons hour. Thereafter,
the heatihg was stopped and the mixture was éooled to obtain
2 polyamideimide paint having a concentration of 25 %.

The polyamideimide paint was coated on a periphe-

"

2l surface of a2 copper conductor having a diameter of 1.0
mm and baked by a conventional method to produce an insula-
ted wire having an insulating coating with a thickness of 35

rm.



tidlly équinolar amount of the di i socyanate conponent, that 1is, 0.90 to
1.10 noles, preferably 0.95 to 1.05 noles of the
reacted with the i mdodicarboxylic acid, in the organic solvent at a

tenperature of 0 to 150[err]C for 1 to 24 hours to obtain the
pol yam-dei m de di ssolved or dispersed in the organic sol vent.

Al ternatively,

t he pol yam deim de paint to be used
present invention can be prepared by nix?hg
is prepared using the aromatic

di i socyanate com pound (l) in the above defined amount with a
pai nt which is prepared by using the aromatic diam he com

pol yam dei m de

pound (I1) and/or the aromatic giisocyanate conmpound (I) in an anount

according to the
a pol yani dei mi de pai nt which
di am ne conpound (I11) and/or the aromatic

di i socyanat e conponent

is

outsi de the above defi ned@*2PRAF range. In this case, a conposition of the

m xture is so adjusted tI}g {0 abme Bt =6f id IP2amplentitéxcedt simiehe conpound
(I'l) and the aronma- tic diisocyanate coqgound is from10 to 80 %
mol e based on the.1 atat TaRbEE 8%-8 APt b%ﬁ?

di i socyanat e conponent

Hi ¥ ecBiRgoRR ff 2t £Rgent

s by mollel bA&S bEGhne! RRH1ROLIRAL O Rhde base

by

paint to be use@f aé@BﬂﬁFnéoto he present invention may contain any of

diisocyanate component, an insulated wire was producad.
Example 3
In the same manner as in Example 1 except that
74.7 g of TODI and 70.7 g of MDI were used so that an amount
of TODI was 50 % by mole based on- the whole amount of the

iisocyanate COR® nponent, an Ansulated wire was Droauced

Example 4

In the same manner as in Exaﬁ-le 1 except that .
89.6 g of TODI and 56.6 g of MDI were used so that an amount
of TODI was 60 % by mole based on the whole amount of the
diisocyanate component, an insulated wire was produced.

Example 5

In the same manner as in Example 1 except that
112.0 g of TODI and 35.3 g of MDI were used so that an
amount of TODI was 75 % by mole based on the whole amount of

the diisocyanate component, an insulated wire was produced.

Comparative Example 1

In the same manner as in Example 1 except that no
TODY and 141.4 g of MDI were used, an insulated wire was
produced.

Comparative Example 2




-17- " conventionally used additives such as a pignent, a dye, an
organic or inorganic filler, a lubricant and the I|ike. The

-pol yam de base paint is coated on the conduc- tor and then baked to
produce the insulated wire of the present invention. The coating and

baki ng conditions may be the sane as those in the conventional method for
producing the insulated wire having the,gonventional polyam deim de

i nsul ati ng coati ng. A thickness of the insulating coating of-the
poly- am dei m de according to the present inventionis not limted and
may be the sane thickness as the conventional insulated wre and sel ected
according to a dianeter of the conductor or the actual use of the

insul ated wire. In thBEsdmSHimieirNgs Goakknpleny eheeftormed directly on
the bare conductor, or on other insulating coating which is formed on the
conduct or . 149.3 g TheI @nfero MAS UL BEpdoal i iRguirted B5 % vpfi mer

coating. The prinmer coating is preferably nmade of a mate- rial which has -
good adhesi on bR Y he | nsul at i ng coating of the polyam deim de of the
present invention and thexG@ae s ductor. As the primer coating

material, any of the conven- . _ .
On a peripheral surface of a copper conductor

n

having a diameter o 1.0 mm, a commercially available poly-
mideimide paint containing diphenyl-4,4'~diisocyanate and
o I —x" -— -

0 (trade name) manufactured by Hitachi Chemical

-3
td
H
'
=t
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o

Co., Ltd.) was coataed and -baked by ths conventional method
to .form a primer coating with a thickness of 17 um.

' over the primer coating, the polyamideimide paint
prepared in Example 3 was coated and baked to produce an
insulated wire having an insulating coating with a thickness

' phe produced insulated wires were subjected to the

by etching and the remaining insulating coating is tested

tester with a chuck distance of 3 cm at a

14

using a tensil
pulling rate of 1 mm/min. From an S-S5 curve, a modulus of
elasticity (kg/mmz) is calculated.

" Flexibility test




tionally used insulating materials such as pol yurethane, polyester,

pol yesterim de, polyesteram deim de, polyamde- imde which is different
fromthe above pol yam dei m de of the present invention, polyimde, and the
i ke may be used. - 18 - Anong
them a pol yam dei m de conpri sing di phenyl net hane- 4,4'-diisocyanate and
trinellitic anhydride, the polyester- _ijuide and the polyester are"
preferred in view of the adhe- sion to the conductor and the

pol yam dei mi de coating of the present invention, heat resistance and the
mechani cal strength of the coating. A thickness of the priner
coating is not critical. In view of the nechanical strength of the
coating, a ratio of theythigckngsss ofi-Lhe Bohyarbesl gide Jensulaki ng coating
of the present invention to that of the primer coating is pre- ferably
from1:10 to 10:das having a diamgken ingeegringaficdel mmlbybage grd nt is
directly . coated on the condugtor and baked, a top.coating npy.be formed -
on the pol yani deFafFe®bHSE ROt A of "t he present canventi on. AS*The top
coating material ,a¥mefert BE(WONYLWhich neither crack nor peeling is

observed is recorded.

Quick-elongation bresakage test

The insulated wire having a length of 100 cm is
drawn at a rate of 20 cm/sec. and broken. Then, a broken
part is observed and a floating distancs (mm) between the
conductor surface and the peeled insulating coating is mea-
sured.

Damage test under stainless steel wire loading

The insulated wire and a stainless steel wire are
- perpendicularly crossead and the music wire is pulled under
varying ioad, and the minimum load at which the insulating
coating is flawed is recorded.

One—direction abrasion

Abrasion resistance is measursd according to JIS
C-3003.

Reciproczal abrasion

The insulated wire and a bead needle are perpen-
dicularly crossed and the b%;d needle is recip?ocated. The
number of reciprocation of the bead needle at which a short
circuit is formed between the insulated wire and the bead

neadle is recorded.

Leakage current after winding




tionally used material, such as.polyurethané, pol yester, polyesterimde,
pol yest eram dei m de, polyam deimde which is different fromthe
pol yam dei mi de of the present invention, poyimde, and the |ike may be

used. In addition, over the top coating, a surface- lubricating
| ayer may be provided to inpart the lubricity to the surface of the
insul ated wre. As the surface-lubricating |ayer, though a

~coating filmof a paraffin such as a i guid paraffin, solid paraf- fin,

- etc. may be used, a surface lubricating |ayer forned by binding a

| ubricant such as a wax, polyethylene, a fluoro-

- 19 - resin or a silicone resin with a binder resin is preferably
used. When the_insul afed wire of the present ipvention has a
coefficient of static fridti'BA ot =0, 10 %0rs 1948d 1Phd by ZRMonsimsikst ance i s
greatly inproved apd.geaersid o istheuhl Bivased sbbeyinasyy at | Tg, | ayer after
the winding is sig- nificantly suppressed. : .
Then, the wound wire and a counter electrode are immerseg ip

2 3 % saline, and a voltage of 3 V is applied bestween the
coil aznd the counter elsctrode with the coil being a nega-
tive electrods to measure a lsakage current, whereby an

extent of the flaw which reaches the conductor is evaluateqd.

The abovs results are shown in Table 1.



Wien & bénding strength between a conductor and the coating |layer is at

| east 30 g/mMm the abrasion resis- tance is greatly inproved and
generation of the flaws of the insulating |ayer after the winding is
significantly suppres- sed. When the insulated wire of the
‘present’ invention has a coefficient or static friction 0.10 or |ess and
the bonding strength between a conductor and the coating layer is at
least 30 g/nm the abrasion resi stanc€ 8 hore greatly inproved. and
generation. of the flaws of the insulating |ayer after the winding is nore

effectively suppressed. , - 20 -
PREFERRED ENMBODI MENTSe OF THE I[NVENT| ON The present invention
will be illustrated bﬁ&fe fall W ng exgnplies, Exanmple 1
In a flask equi pped wEﬂhaa t@enﬂ @gtg{,ga @cndegz ser, a calcium
. . — - w . H
chloride-filled tubd,3& stlrrér nd| a jitjro- ~gentintroducing tube, 108.6 g
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(héreinafter referred to as "TMA"), 29.9 g of 3,3 -dinethyl-

bi phenyl -4, 4" -dii socyanate (hereinafter .referred to as "TODI ") and 113.1 ¢

of di phenyl met hane-4,4' -diisocyanate (hereinafter referred to as "MJ")

were charged while intro- ducing nitrogen gas at a flow rate of 150

m/mn. through the nitrogen-introducing tube. An anmpunt of TCODI was 20 %

by nol e based on the whol e amount of theggdiisocyanate conpo- nent:

Then, 637 g of N-nethyl-2-pyrrolidone was added to the mxture in the

flask and heated at 80[err]C for 3 hours while stirring. After heating up

to 140[err]Cin three hours, the m xture was heated at 140[err]C for one

hour. Thereafter, the heating was stopped and the m xture was cooled to

obtain a polyam dei m de:fmitat haviog ia tah1eedf riat i Omunaér ool

The pol yam dei m de paint .was coated on a periphe- ral surface of a copper

conduct or havi nghas - di mFBE ef" 52820 YL FincantPRak e By = ROV AR Bifal et hod

to produce an insulas,, tes WMok 8 NAYLAL 130nd %%ufﬁzl,n%§gﬁidl%iﬂ‘%th a

t hi ckness of 35~ um , ) - 21 - :
coating had the low modulus o

Ih

elasticity and was easily

jawed from the result of the damage test under stainless

{ni

reel wire loading. On the other hand, the insulated wire

n

of Comparative Example 2 having the insulating coating

comprising 100 % of TODI had poor flexibility as seen from-

"

the result of the flexibility test and the insulating
coating was easily peseled qff from the conductor as seen
from the result of the guick-elongation breakage test.

On the contrary, the insulated wires of Examples

1-6 were nardly flawed and excellent in flexibility, and the

h

insulating coatings were hardly peeled off from the conduc-

tors. From the above results, it is understood that, as the
ratio of TODI in the diisocyanate component increased, the
coating was more difficultly flawed, while the flexibility
and the adhesion to the conductor of the insulating coatings

increased as the ratio of TODI in the diisocyanate component

ctr

decreased. In view of the balance among these properties, a
ratio of TODI is p;eferably from 30 to 60 % by mole of the
whole diisocyanate component as seen from Examples 2, 3 and
4,

With each of the insulated wires of Example 3 and

Comparative Example 1, a dielectric breakdown voltage was



In the same manner as in Exanple 1 except that 59.7 g of TODI and 84.8 ¢
of MDI were used so that an anobunt of TODI was 40 % by nol e based on the
whol e amount of the diisocyanate conponent, an insulated wire was
produced. Exanple 3 _ In the same manner as in Exanple
1 except that 74.7 g of TODI and 70.7 g of MDI were used so that an anount
.of TODI was 50 % by nol e based on the_whple anount of the diisocyanate

. conmponent, an insulated wire was produced. Exanpl e 4

“In the same manner as in Exanple 1 except that 89.6 g of TODI and 56.6 g
~of MDI were used so that an anount of TODI was 60 % by nole based on the
-whol e anmount of the diisocyanate conponent, an insulated wre was
produced. measurndE)é&B@Jc'ﬂnE to the method ld@sth®pegane JrBNMe¥008s i N Exanpl e
1 except that ~112.0 g of TODI and 35.3 g of M were used so that an
anount of TODI VRest 7 9PRY HoPRrT5AsL FOBRSY Ifé " ARGné atfsghed Glumitim

di i socyanate coppqoent, an insulated wire was produced.

Conpar ati ve Exanple 1 In the same manner as in Exanple 1 except
that no TOD and 141. 47ge ofeshDis wes esusedowam i nsul ated wire was

roduced.
P Zxample No. Dielectric bresakdown voltage

Example 3  13.0-15.5 V (14.7)
Comp. Ex. 1 13.2-15.9 V (14.9)

The numerals in the brackets are averaged values

Prom these results, it is understood that the
insulated wire of the present invention has the same voltage

resistance as the conventional insulated wire of Comparative

~

The polyamideimide paint which was prepared in
Comparative Example 1 and comprised MDI only as the diiso-

anate component and the polyamideimide paint which was

0
B

prepared in Comparative Example 2 and comprised TODI only as
the diisocyanate component were mixed so that a molar ratio
of TODI to MDI was 20:80 and well stirred. Then, using this
mixed paint, an insulated wire was produced in the same

mannar as in Example 1.

In the same manner as in Example 7 except that two
paints were mixed so that a molar ratio of TODI to MDI was

50:50, an insulated wire was produced.



Cortpar at’i ve Exanple 2 - 22 -

In the same manner as in Exanple 1 except that 149.3 g TODI and no MNDI
were used, an insulated wire was produced. _ Exanpl e 6

On a peripheral surface of a copper conductor having a dianmeter of 1.0 nmm
a comercially avail able poly- am deimde paint containing _

- di phenyl -4, 4" -dii socyanate and TMA (HI;£4Q0 (trade nane) manufactured by
Hitachi Chem.cal Co., Ltd.) was coated and baked by the conventi onal
method to forma priner coating with a thickness of 17 [err].

Over the prinmer coating, the polyam deimde paint prepared in Exanple 3
was coated and baked to produce an insulated wire having an insulating
coating with a thicknessxanafiel8 [err]. The produced insul at ed
wires were subjected to the follow ng tests: Apggaran-ce
Appear ance of the insul &8 ddewF¥¥ FaRUHEsRT @(ESFRPLS 7 except that two

paints were mixad so that a molar ratio of TODI to MDI was
75:25, an insulated wire was produced.
The properties of the insulated wires produced in

Examples 7, 8 and 9 were measured in the same manners as in

ct

he previous Examples.

The results are shown in Table 2.



eval uat éd with naked eyes. Modul us of elasticity From
the insulated wire, the conductor is renoved by etching and the renaining
insulating coating is tested using a tensile tester with a chuck di stance
of 3 cmat a pulling rate of 1 mimn. Froman S-S curve, a nodul us of

elasticity (kg/mierr]) is calcul ated. - Flexibility test
-23- The insulated wire_ig, bent around each of plural rods
having a dianmeter increasing from1 mmby 1 nmand cracks and/or peeling
of the coating are observed. A mni- mumdianmeter d (mm at which
nei t her crack nor peeHrg—+s—ebsearved i s recorded.
Qui ck-el ongati on break&ge tept The insulated wire having a
| ength of 100 cmis dﬁdﬂ@‘at a rgtejof 20 cm sec. and broken. Then, a
broken part is obserpgdkand| & f RdaRilng di stance (mm) between the
conductor surface and| t'h® pepl ed ifnsyl ating coating is nea--
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sured. _ Damage test under stainless steel wire | oading

The insulated wire and a stainless steel wire are perpendicularly crossed
and the nusic wire is pulled under varying |load, and the m ninmum | oad at
which the insulating coating is flawed is recorded.

One-di fection abrasion Abr asi on resistance i s measured according
to JIS C 3003. Reci procal abrasion The i nsul at ed
wire and a bead needl e are perpen- dicﬁfﬁrry crossed and the bead needl e
is reciprocated. The nunber of reciprocation of the bead needle at which a
short circuit is formed between the insulated wre and the bead needle is
recor ded. Leakage current after w nding

" 24 - The, L asylated W & i3 YPuNdil 2,600k O MY ng a
the insulaﬁed wires of Examples 7, 8 and 9 had substantially
the same properties as those of Examples 1, 3 and 5 (see
Table 1). Therefore, the mixture of the coating paint'comp—
rising TODI and one comprising no TODI had the same effacts
as the coating paint prepared by copolymerization.

Example 10

In the same manner as in Example 1 except that
135.8 g of TODI and 42.9 g of MDI were used so that an
amount of TODI was 75 % by mole based on the whole amount of
the diisocyanats component and, as the acid component, a
mixture of 127.7 g of T¥A and 3.7 g of isophthalic acid
(hereinafter referred to as "IPA") was used so that an
amount of IPA was 3 % by mole based on the whole amount of
the acid components, an insulated wire was produced.

Example 11

In the same manner as in Example 10 except that
105.3 g of TM2 and 22.8 g of IPA were used so that an amount
of IPA was 20 % by mole based on the whole amount of‘the
_acid component, an insulated wire was produced.

ple 12

]
N
V]
d

In the same mannar as in Example 10 except that
72.4 g of TMA and 51.2 g of IPA were used so that an amount
of IPA was 45 % Dy mole based on the whole amount of the

acid component, an insulated wire was produced.



wi ridi ng *machi ne which is actually used for winding a wire Then, the wound
wre and a counter electrode are imersed in a 3 %saline, and a voltage
of 3 Vis applied between the coil and the counter electrode with the coi
being a nega- tive electrode to nmeasure a | eakage current, whereby an

extent of the flaw which reaches the conductor is eval uated. The -
above results are shown in Table 1. - - 25 - '
[err] ' - 31 -

The properties of the insulated wires produced in

sured in the same manners as



-,26 -, Fromthe results in Table 1, it is understood that,
in the insulated wire of Conparative Exanple 1 having the insulating-
~coating conprising no TODI, the insulating coating had the |ow nodul us of
el asticity and was easily flawed fromthe result of the damage test under
stainless steel wire |loading. On the other hand, the insulated wire of
conparative Exanple 2 having the insulating coating conprising 100. % of
TODI had poor flexibility as seen frenmB2the result of the flexibility test
and the insulating coating was easily peeled off fromthe conductor as
seen fromthe result of the quick-elongation breakage test. On
the contrary, the [Rsulatef wrgs ¢f Exanples 1-6 were hardly flawed and
excellent in flexip@gFty, pnd the }ingsulating coatings were hardly peel ed
off fromthe conduc% i €ors| , Fndm.the|above results, it is understood that,
as the ratio of TORIZIn tp& di"i|sB¢yanat e conponent increased, the nodul us
of elasticity was ng-the | nsulating coating was nore

:

difficultly flawed, whfEl e.the| fllexijbility and the adhesion to the
conduct or of the |n$ukatdhgncbat|egsv increased as the ratio of TOD in the
di i socyanate conpoh@ng & detBeaBddS {IT| vi ew of the bal ance anong these
. -~
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ratio of TdDI Is preferably from30 to 60 % by nole of the whole

di i socyanat e conponent as seen from Exanples 2, 3 and 4. Wth
each of the insulated wires of Exanple 3 and Conparative Exanple 1, a
di el ectric breakdown vol t age was - 27

| - ‘measur ed according to the method described in JIS C 3003 " Test
net hods of enanel ed copper wires and enanel £d -al um num w res” '

. The results are as foll ows: Exanpl e No. Dielectric breakdown

- vol tage Exampl e 3 13.0-15.5 V (14.7) Conp. Ex. 1
13.2-15.9 V (14.9) The nunerals in the brackets are averaged
val ues of the data. Fromthese results,.it is.understood that

"the insulated wire of the progsém¢ riepwirst b:)ru'ah:as 3hé-.siaanan&aisn.age that

resi stance as the convent EOQ%I Lgéstqlnag ec%m\é\n rseln 1K ma)grsu |s\!aentl|§>1<grrpl 1.
the insula g g g lly the
same properties as those comprising no IPA. When the amount
of IPA was from 3 to 45 % by mole of the whole amount of the
acid cbmponent, the modulus of elasticity and flexibility of
the insulating coatings were improved with maintaining other
properties unchanged.

When the amount of IPA was 3 % by mole, the pro-
perties were not materlaTIy changed, while when the amount
of IPA was 45 % by mole, the insulated coating tended to be

" flawed slightly easily. In view of the balance of the pro-
perties, the insulating coating of Example 11 was preferred.

Example 13

In the same manner .as in Example 1l except that
74.7 g of TODI and 70.7 g of MDI were used so that an amount
of TODI was 50 % by mole based on the whole amount of the
diisocyénate component and, as the acid component, a mixture
of 103.2 g of TMA and 4.0 g of trimellitic acid (hereinafter
referred to as "ETM") was used so that an amount of ETM was
3.4 3 by mole based on the whole amount of the acid compo-
nents, an insulated wire was produced.

Example 14

In the same manner as in Example 13 except that
97.8 g of TMA and 7.9 g of ETM were used so that an amount
of ETM was 6.9 % by mole based on the whole amount of the.

acid component, an insulated wire was produced.



Exanpl e*7 The pol yam dei m de paint which was prepared in
Conparative Exanple 1 and conprised MDI only as the diiso- cyanate
conponent and the pol yam dei mi de pai nt which was prepared in Conparative
Exanple 2 and conprised TODI only as the diisocyanate conponent were m xed
so that a nolar ratio of TODI to MDI was 20:80 and well stirred. Then,
using this mxed paint, an insulated wire was produced in the same manner
as in Exanmple 1. Exanpl e 8 34 - In the same manner as in
Exanple 7 except that two paints were mxed so that a nolar ratio of TOD
to MDI was 50:50, an insulated wire was produced.

- 28 - Exanple 9 In the sane manner as in Exanple
7 except that two paints were mxed so that a nolar ratio of TODI to M
was 75:25, an insul atZameig dswas produced. The properties of

the insulated wires prﬂd%ggdsalmg manner as in Example 13 except that

[

86.9

[Ta]

of TMA and 15.8 g of ETM were used so that an amount
of ETM was 12.9 % by mole basad on the whole amount of the
acid component, an insulated wire was produced.

The properties of the insulatesd wires produced in

Examples 13, 14 and 15 wers measured in the same mann2rs as

In addition, a softening point was measured accor-

ding to JIS C-3003.

The results are shown in Table 4.



-29-

t he previous

in

in Table 2.
30

in the sane nmanners as

The results are shown

8 and 9 were neasured

Exanpl es.

[err]
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Fromthe results of Table 2, it is understood that the insulated wres of
Exanples 7, 8 and 9 had substantially the sane properties as those of
Exanples 1, 3 and 5 (see Table 1). Therefore, the m xture of the coating
pai nt conp- rising TODI and one conprising no TODI had the sane effects
as the ‘coating paint prepared by copolymerization. - Exanpl e 10
In the sane manner as in Exanple 1 except that 135.8 g of TODI and 42.9 ¢
of MDI were used so that an amount °f°TODI was 75 % by nol e based on the
whol e amount of the diisocyanate conponent and, as the acid conponent, a
m xture of 127.7 g of TMA and 3.7 g of isophthalic acid (hereinafter
referred to as "I PA") was used so that an anmount of |PA was 3 % by nole
based on the whole a R | c nept s, Josulated wire was
pr oduced. n%f% tﬁI Qﬁ SR mggqu F%Sssgprﬁé'rgraﬁén%r g%s i n Exanpl e
10 except thathe B@BiSiop cf EMaﬁrﬂi-'-'-Za?c_ﬂ gmﬁ'fO')ERA.WEf&sléﬁeﬂ'xéo that an
anount of | PA was 20 %{t;)\%/ nol e based on the whol e amount of the acid

conmponent, anSPHSAAY SPLOF ¥ FAS (PFBURRIEA. coating, thoughsfhe.flex)y

In the same nponel &ss ish:ExaTPhe 80680t Ahat 2 %2eﬂerqeefra1;l¥6 and 51.2 g
of I PA were used so that an anount of |PA was 45 by nol e based on the

~whol e anount of thiteancagitdot @FPovmentromni Fasdl atxadmwlf. efnwbse photeiced.

acid component.

Comparative Example 3

Oﬁ a peripheral surface of a2 copper conductor
having a diameter of 1.0 mm, 2 commercially availablg poly-—
esterimide base paint (ISOMID 40-SH (trade name) maﬁufaé-
tured by Nisshoku Skenectady Co., Ltd.) was coated and baked
by the conventional method to form a primer coating with a
thickness of ‘26 um.

. Over the primer coating, the same polyamideimide
paint as used in Comparative Example 1 was coated and baked
to produce an insulated wire having an insulating coating
with a thickness of 9 um.

Example 16

On a peripheral surface of a copper conductor
having a diameter of 1.0 mm, a commercialiy available poly-
esterimide base paint (ISOMID 40-SH (trade name) manufac-
tured by Nisshoku Skenectady Co., Ltd.) was coated and baked
by the conventional method to form a primer coating with a
thickness of 26 um.

Over the primer coating, the same polyamideimide

paint as used in Example 3 was coated and baked to produce



- 3f - The properties of the insulated wires produced
Exanpl es 10, 11 and 12 were neasured in the same manners as in the
previ ous Exanpl es. The results are shown in Table 3.

[err]

- 37 -

an insulated wire having an insulating coating with a thick-
ness of 9 ym.

Examnlé 17

On a peripheral surface of a copper conductor
having a diameter of 1.0 mm, the same polyamideimide paint
as usa2d in Example 3 was coatad and baksd by the conventio-
nal mathod to form a primer codating with a thickness of 26
pm.

Over the primer coating, the same polyamideimide
paint-as used in Comparative Example 1 was coated and baked
to produces an insulated wire having an overcoat layer with a
thickness of 9 um.

Comparative Example 4

On a peripheral surface of a éopper conductor
having a diameter of 1.0 mm, the same polyamideimide paint
as us2d in Comparative Example 1 was coated and baked by the
conventional method to form a primer coatiné with a thick-
ness of 26 um.

Over the primer coating, a polyesterimide base
paint (ISOMID 40-SH (trade name) manufactured by Nisshoku
Skensctady Co., Ltd.) was coated and baked by the conventio-
nal method to form a overcoat layer with a thickness of 9
pm.

Example 18

On a peripheral surface of a copper conductor

having a diameter of 1.0 mm, the same polyamideimide paint



Fromthe results of Table 3, it is understood that the insulating coatings
conprising | PA had substantially the sane properties as those conprising
no | PA. Wien the anount of I PA was from3 to 45 % by nole of the whole
~amount of the acid conmponent, the nodulus of elasticity and flexibility of
" the insulating coatings were inproved with maintaining other properties
"~ unchanged. When the anmount of I PA was 3 % by nole, the pro-
perties were not materially changed, while when the anmount of I-PA was 45 %
. by nole, the insulated coating tended 380o-be flawed slightly easily. In
.'view of the balance of the pro- perties, the insulating coating of Exanple
- 11 was preferred. Exanpl e 13 In the sane manner as in
. Exanple 1 except that 74.7 g of TODI and 70.7 g of MDI were used so that
“an anmount of TODI was 50 % by nol e based on the whol e anount of the
di i socyanat e BdrpSAei? BHABPISS vife caeied epdnrekedtby aheioepuertioof 103.2 g of
VA and 4.0 0ndf dekhdPldol bbfm ACHAADCLRIRR] WRkn 4 RhELEALS 8 33 "ETM) was
used so that an amount of

um.

Over the primer coating, a commercially available
polyesterimide base paint (ISOMID 40-SH (trade name) manu-
facturad by RNisshoku Skenectady Co., Ltd.) was coated and
baked by the conventional method to form an overcoat layer
with a thickness of 10 um.

The properties of_the insulated wires produced in

- Examples 16, 17-and 18 and Comparative Examples 3 and 4 were
measured in the same manners as in the previous Examples.

The results are shown in Table 5.



3.4 % by nole based on the whol e anbunt of the acid conpo- nents, an

i nsul ated wire was produced. ' ExanDl e 14 In the sane
manner as in Exanple 13 except that 97.8 g of TMA and 7.9 g of ETM were
used so that an anmount of ETM was 6.9 % by nol e based on the whol e anount

. of the  acid conponent, an insulated wire was produced.
- 34 - Exanpl e 15 In the sane manner as in
. Exanpl e 13 except that 86.9 g of TMA and 15.8 g of ETM were used so that

an amount of ETM was 12.9 % by nol e based on the whol e anount of the acid

conponent, an insulated wire was producéd. - The properties of the
insulated wires produced in Exanples 13, 14 and 15 were neasured in the
same nmanners as in the previous Exanpl es. In addition, a
- sof teni ng poi nt was geasted—actor HRgrto—3S—C-3003- The
results are shown in Il e 4.
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From th2 results of Table S, it is understood

e
o)
V)
t
~
rr
ja g
(1]
[
wm
(]
[¢]
H
rr
e

2 polyamideimide of Example 3 improved
the resistance to the damage test under music wire loading
and the one-way abrasion without deteriorating other propsr-
ties in comparison with the polyamideimide of Comparative
Example 1. '

Example 19

In the szme manner as. in Example & except that,
over the surface of the insplated wire produced in Example
6, a baking type water—soluble lubricant paint (TEC-9601
(trade name) manufacturad by Toshiba Chemical Co., Ltd.) Qas

coated and bazked by the conventional manner to form a lubri-

~cating layer, an insulated wire was produced.

Example 20

In the same manner as in Example 6 except that a
commercially available polyamidsimide paint with good adhe-
sion to the conductor (HI-406A (trade name) manufactured by
Hitachi Chemical Co., Ltd.) as the polyamideimide paint, an
insulated wire was produced.

Example 21

In the sazme manner as in Example 19 except that,
over the surfaces of the insulated wire produced in Example
19, a baking type water—-soluble lubricant .paint (TEC-9601
(trade name) manufactured by Toshiba Chemical Co., Ltd.) was
coated znd bzked by the conventional manner to form a lubri-

cating layer, an insulated wire was produced.

36



Fromthe results of Table 4, it is understood that the addition of ETM as
the acid conponent increased the softening point of the insulating
coating, though the flexi- bility was slightly deteriorated. Then, a
preferred range of the anmount of ETMwas froml| to 10 % by nole of the
whol e acid conponent. Conpar ati ve Exanple 3 On a
peri pheral surface of a copper conductor having a dianeter of 1.0 nm a
comercially avail able poly- esterim de base paint (1SOMD 40-SE (trade
‘nane) manufac- tured by N sshoku Skenegtady Co., Ltd.) was coated and
tbaked by the conventional method to forma primer coating with a

ithi ckness of 26 [err]. Over the prinmer coating, the sane

‘pol yami dei mi de paint as used in Conparative Exanple 1 was coated and baked
‘to produce an insulated wire having an insulating coating wth a thickness
of 9 [err]. Theasplee prgperties as aboyyn2id FdEP AfefaledfRf ace of a
copper conductar _ haying a_ di,aneLéer, i Me BosUWBE Gndl L Yeca¥al | abl e i
poly- esteri mga“ecaoﬁéet"%afﬁ%ll%:gg%cﬁggorggsaom agg namag qr?anuf ggy tured by
Ni sshoku SkeneetarhntGor sthtik Erhasicvoagaagsamn shakelgssbyteehevigenvent i onal

met hod to forma priner %oating with a thickness of 26 [err].

Over the prineFeto&EFHY,*“t he same pol yami dei mide paint as used in Exanple
3 was coated and baked 1n@ PdHREUER force and the coefficient of static

e

riction against the stailess steel wire are measured as

Fh

ollows:

th
n

Adhesion force

Along a length of_the insulating coating, two cut
-lines each- having a-length of 2 cm are made at.a distance of
0.5 mm and an edge of the insulating coating between the tﬁo
cut lines is peesled off with a forceps. Then, it is subﬁec-
ted to the 180° peeling test batweén the insulating coating
and the conductor using a thermal-mechanical analyzer (TMA)
(TEZRMAL-MECHANICAL ANALYSIS manufactured by Seiko Electro-
nics Co., Ltd.) to measure an adhesion force (g/mm).

Cosfficient of static friction against stailess

stesl wire

The insulated wire and the stailess steel wire are
perpendicularly crossed and a2 load of 1 kg is applied at one
end of the stainless stesl wire. Then, a coefficient of
static friction is measured.

The results are shown in Table 6.



- 37 - an insulated wire having an insulating coating with a thick-
ness of 9 [err]. Exanpl e 17 On a peripheral surface
of a copper conductor having a dianeter of 1.0 mm the sanme pol yan dei m de
paint as used in Exanple 3 was coated and baked by the conventio- nal
method to forma prinmer coating wwth a thickness of 26 [err].

Over the primer coating, the sane polyam deimde paint as used in -

Conpar ative Exanple 1 was coated and baked to produce an insulated wire
‘having an overcoat layer with a thickfiégss of 9 [err].

.Conpar ative Exanple 4 On a peripheral surface of a copper
conductor having a dianeter of 1.0 mm the sane pol yam dei m de paint as

used in Conparative—Exanple-l was coated and baked by the conventi onal
method to forma prj g coatijngjwi th g thick-
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ness of *26 [err]. Over the prinmer coating, a polyesterimde base
paint (I SOM D 40-SH (trade nane) manufactured by Ni sshoku Skenectady Co.,
Ltd.) was coated and baked by the conventio- nal method to form a overcoat

| ayer with a thickness of 9 [err]. Exanpl e 18 . On a
peri pheral surface of a copper conductor having a dianeter of 1.0 nm the
- sane pol yam dei m de pai nt - 38 -
as used in Exanple 3 was coated and baked by the conventio- nal nethod to
forma prinmer coating with a thicknesssef-26 J[err]. Over the

, primer coating, a commercially available polyesterimnmde base paint (1SOMD
- 40-SH (trade nane) manu- factured by N sshoku Skenectady Co., Ltd.) was
coated and baked by the conventional nethod to forman overcoat |ayer

with a thickness of 10 [err]. The properties of the insulated
W res produced in Example 22

In a flask equippad with a thermometer, a conden-

s2r, a calcium chloride-filled tube, a stirrer and a nitro-

(Ta}
i)
3

x—-introducing tube, 0.5 mole of TMA and 0.25 mole of 3,3'-
éimethyl-4,4'-diaminobiphenyhl (hereinafter referred to as
“"DER3") were charged while introducing nitrogen gas at a

flow rate of 150 ml/min. through the nitrogen-introducing

Then, 762 g of N-methyl-2-pyrrolidone was added to

* the mixture in the flask and heated at B80°C for 2 hours

%

hile stirring to form an imidodicarboxylic acid.

To the rasulting reaction mixture, 0.25 mole of
MDI was added and hesated at 80°C for 2 hours, at 140°C for 2
hours and then at 180°C for 2 hours while stirring. There-
after, the heating was stopped and the mixture was cooled to
obtzin a polyamideimide paint having a concsntration of 25
%.

In the szme manner as in Example 1 but using the
above prepared polyamideimide paint, an insulated.wire was
produced.

An amount of DBRB was 50 % by mole based on the
total amount of the diamine component and the diisocyanate
component.

Example 23
In the same manner as in Example 22 except that

0.125 mole of DBRB, 0.125 mole of diaminodiphenylether



Exanpl es 16, 17 and 18 and Conparative Exanples 3 and 4 were neasured in
the sane manners as in the previous Exanples. The results are
shown in Table 5. [err] '

(hereinafter referred to as "DDE"), 0.125 mole of MDI and
0.125 mole of TODI were used, an insulated wire was produ-
cad.

Comparative Example S

In the same manner as in Example 22 except that no
DBR3 and 0.25 mole of diaminodiphenylmethane (hereinafter

referred to as "DDM") ware used, an insulated wire was pro-

Comparative Example 6§

In the same mannsr as in Example 22 except that no
‘MDI and 0.25 mole of TODI were used, an insulated wire was
produced. ‘

The properties of the insulated wires produced in
Examples 22 and 23 and Comparative Examples 5 and 6 wers
measured in the same manners as in the previous Examples.

The results are shown in Table 7.



-40- 7 Fromthe results of Table 5, it is understood that,

t he use of the polyanideinide of Exanple 3 inproved the resistance to the
damage test under nusic wire |loading and the one-way abrasi on w thout
deteriorating other proper- ties in conparison with the pol yam dei m de of
Conparative Exanple 1. - Exanpl e 19 In the sanme manner
as in Exanple 6 except that, over the surface of the insulated wre
produced in Exanple 6, a baking type water-soluble |ubricant paint

- (TECG-9601 (trade nane) manufactured by Toshi ba Chem cal Co., Ltd.) was
coated and baked by the conventional manner to forma lubri- cating |ayer,
~an insulated wire was produced. Exanpl e 20 In the

. sane manner as in Exanple 6 except that a comercially avail able

pol yani dei mi de paint—w th good adhe- skon to the conductor (H -406A (trade
nane) manufactured Ry sH tgchif Chem cgl =Co., Ltd.) as the pol yam dei m de
. . S Q) o~ E
b
paint, an insulated iz Vg |pspauced. 3
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Exadnpl e "21
over the surface of the insulated wre produced
type wat er-sol ubl e |ubricant paint (TEC 9601 (t
i Toshi ba Chem cal Co., Ltd.) was
. manner .to forma | ubri-
-41-

cating | ayer,
The sane properties as above

of the |nsulat|ng coating to the conduc;pr and a coef -
wire were neasure

i ct mﬂﬂ@ﬂﬂﬁu st ai | ess

~friction against a stainless steel

In the same manner as in Exanple 19 exrnnf

coated and baked by the co ] 2
an insulated wire was produced.

t hat

in Exanpl e |
rade nane)

rﬁ'BE

y

]

and al so an adhesi on

. adhesion force and the coefficient of static fri
steel wire are neasured as foll ows:
Along a length of the insulating coating, two cut' I'4 nes

. length of 2 cm

are madegzat a ghstAncesof

10 to

th

=]

wherein T or diflsr
rogen atom,
atem, and m

ba

T R

c

(o]

whersin an zmount

om 30 to 70 % by mole based on a

zn nd

ats compoun

form

or diffsrent

of said aromatic diiso

comprising a conductor and

coat-
nt and a
80 ¥ by mole of an

wlz

(=34

Sheet Has Been Re laced

T

force

ficient of static



0.5 mm and an edge of the insulating coating between the two cut lines is
peeled off with a forceps. Then, it is subjec- ted to the.180[err]

peeling test between the insulating coating and the condugtiis¢piERy +AS BEEN ;
t her mal - nechani cal anal yzer (TMA) ( THERVAL- MECHANI CAL ANALYSI S REPLACED !
manuf actured by Sei ko Electro- nics Co., Ltd.) to neasur i =

force (g/m. Coefficient of static frICtlw
steel wire The

i nsul at ed W|r and t he stalless steel wire are

per pendi cularly crossed and a | oad of 1 Y(g is appli ed "ﬂ'ﬁ
stainless steel wire. Then, a coefficient of statlc f Wﬂ' ” # ed.

The results are shown in Table 6.

wherein Rl, 32, m and n are the same as defined above, and Z
is -CH,- or -0-. .

5. The insulated wire according to claim 1,
wharein said acid componant comprises an acid anhydride of

the formula:

0 ' O (IV)
E0OC 1

wherein R' is_ a hydrogen atBﬁ, an alkyl group, an alkoxy
group or a halogen atom and x is a number of 1 to 3.

6. Thes insulated wire according to claim 1,
wherein azn amount of the aromatic diisocyanate compound (I)
is from 60 to 80 % by mole based on the whole amount of the
diisocyanzte component, and at lease one of the acid compo-
nent and the diisocyanate component contains 5 to 40 % by
mole of a compound having a2 crocked molecular structure.

7. The insulated wire according to claim 5,
wherein the acid componant contains 5 to 40 % by mole of an
acid compound having a crooked molecular structure.

8. Tne insulated wire according to claim 7,
wherein said acid compound having the crooked molecular
structure is an aromatic o- or p—-dicarboxylic acid.

| 9. The insﬁlated wire according to claim 1,
wherein szid acid component contains 1 to fS % by mole of a
polycarboxylic acid, and/or said diisocyanate component con-

tains 1 to 15 % by mole of a polyisocyanate. _—

This Sheet Has B Been R

L I



[ert] : - 43

22 In a flask equi pped with a thernoneter,
calciumchloride-filled tube, a stirrer and a nitro-
0.5 nole of TMA and 0.25 nole of 3,3 - dinethyl-4,4"- i-nob
- (hereinafter referred to as "DBRB") were charged while introfucing
nitrogen gas at a flowrate of 150 m/mn. throug

ni trogen-introduci ng tube. - Then, 762 g iof
N-net hyl - 2-pyrrol i done was added to the mixture in t m‘m“ﬂﬁ !ﬂr“““m ed at

~80[err]C for 2 hours while stirring to forman |m'd I'csact d.

107 The insulated wire accord*ng to claim 9,
wherein said acid component contains 1 to 15 % by mole of an
aromatic tricarboxylic acid.

11. The insulated wire according to claim 1,

:whe:ein said polyamideimide is prépared by copolymerizing
said aromatic diisocyanate (I), at least ons other diisocya-
nate and the acid component.

12. The insulated wire according to claim 1,
which further comprises a primer coating betweesn the conduc-
tor and the po 1vamideimid-:-_; base coating.

| 13. The insulated wire according'to claim 12,
wheresin said primer coating is formed by coating a paint
comprising a polyamideimide of diphenylmethane-4,4'-diiso-
cyanzte and trimellitic anhydride and baking the cozated .
paint.

l4. The insulatsd wire according to claim 12,
wherein said primer co;ting is formed by coating a poly-

he conductor and baking

rt

esterimide or polyester paint on
the coated paint.

15. The insulated wire according to claim 1,

=N

which has a coefficient of static friction of 0.10 or less.
16. The insulated wire according to claim 1,
wherein a bonding strength between the conductor and said.

coating layer is at least 30 g/mm.

]
1 20

17. An insulated wire comprising a conductor and

an insulating coating made from a polyamideimide base coat-



To the resulting reaction mxture, 0.25 nole of MD was added and heated
at 80[err]C for 2 hours, at 140[err]C for 2 hours and then E 180[err]1 C

for 2 hours while stirring. There- after, the heating was qp,[;ggHQ@fIH;\geBEEN
m xture was cooled to obtain a polyam dei m de pai nt havi ng concegipi Al

of 25 - In the same manner as in Exanple 1 but usi ﬂhmm

prepared pol yam dei m de paint, an insulated wire was prqdﬁeed'\
“An anmount of DBRB was 50 % by nol e based*®bm the total aropnt of the

~di am ne conponent and the diisocyanate conponent. ' B’ ”i,z,i
In the same manner as in Exanple 22 except that 0.125 rrbl ”
nol e of di am nodi phenyl et her (hereinafter T efer tednt Os
"DDE"), 0.125 mple ofmg/g)lnoq s 4 0.125 nol e of TODI were used, an insulated
\Ni re was pr OdU- CY Yar 2lrigae COI“DIlSaS an cllsocyanate comno-—

nent and an imidodicarboxylic acid that is a reaction pro-

duct of an acid component and a diamine component, wherein

said diamine comonent contains an aromatic diamins compound

of the formula:

3 o4
(R )q {(R7) ¢
(I1)
wherein R3 and R? are the same or different and each a hyd-
rogen atom, an alkyl group, an alkoxy group or a halogen
atom, and q and r are the same or different and each a2 num-

ber of 1 to 4, and/or-said diisocyanazte component contains

an aromatic diisocyanate compound of the formula:

(*Y)p : (Rz)n

wherein R! and R? are the .same or different and each a hyd-
rogen atom, an alkyl group, an alkoxy group or a halogen

atom, and m and n are the sam2 or different and each a num-

ber of 1 to 4, in such an amount that a total amount of said
aromatic diamine compound (II) and said diisocyanate com-

pound (I) is from 10 to 80 % by mole basad on the total
amount of the whole diamine component and the whole diiso-
cyanate comﬁonent.

18. The insulated wire according. to claim 17,
wherein a total amount of said aromatic diamine compound
(II) and said diisocyanate compound (I) is from 30 to 70 %

by mole basad on the total azmount of the whole diamine com-—

ponent and the whole diisocyanate component.



Conbpar at’i ve Exanple 5 In the sanme manner
that no
.referred to as "DDM') were used,
Conpar ati ve Exanple 6 In the same manner
that no MDD and 0.25 nole of TODI -were used, an

pr oduced.

DBRB and 0. 25 nol e of di am nodi phenyl net hane (herei ng
an insulated wire was pro-

as in ExafpfeZzZ exeept——=x
f'{fél,S bHEET HAS BEEN

as in Exanple 2ZZ exceptr

i nsul ated wire was

The properties of the |nsul ated wi re
Exanpl es 22 and 23 and Conparative Exanpkes-5 and 6 Were Ig 'll'&m,
resuktscare

same manners as in the previous Exanpl es.
in Table 7.

19. The insulated wire accord
wharelin 2 toital amount of said aremat

Iz dlamine

ing to claim 17,

n

omoound

(IT) and said diisocyanate compound (I) is from 40 to 60 %

mole based on the total amount of

ponent and the whole dii

20. The insulated
whersin said diamine component further
the formula:

diamine compound of

(=3)4 (=3,
HzN NEZ

the whole diamine com-
isocyanate component.
wire according to claim 17,

contains an aromatic

(V)

wherein R3, R4, g and r are the same as defined above and .z

is -CZ5— or -0-.

21. The insulated

wire according to claim 17,

wherein said diisocyanate component further contains a di-

isocyanate compound of the formula:

Z 7
NCO

(rt

' hr_\—
OCN::EQ/

-

wherein Rl, Rz, m and n are the same as éa

is —CHZ— or -0-.

fined above,

(III)

and Z

22. The insulated wire according to claim 17,

erein said acid component comprises an acid anhydride of

-

een Replaced

"l
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[er?]
CLAI VE;

i nsul ating coating made from a pol yam dei mi de base coati ng,
pol yam dei mi de conprises the reaction product -of an acid co
. diisocyanate conponent containing 10 to 80 % by nol e-ba

REPLACEMENT SHEET

1. An insulated wire conprising a conductor and an

~amount of the diisocyanate conponent of an aromatic diiso

[err] wherein R[err] BnAd Rlerr] arej tﬁmmﬁlgim ill
different and each a hyd- rogen atom an al kyl group,

of the fornul a:

Ihalogen atom andmand n are the sane or

"1l to 4.

o
(R*)y I
TGy :
w 1 ,0 (IV)
>>:’/'\C/ : ,
HOOC i
o]

wherein R' is a hydrogen ztom, an alkyl group, an alkoxy
group or a halogen atom and x is a number of 1 to 3.

23. The insulated wire according to claim 17,
wherein a total amount of the diamine compound (II) and the
diisocyanate compound (I) is from 60 to 80 % by mole based

on the whole amount of the .diamine component and the

h

diisocyanate componant, and at lsase one. of the acid
component, the diamine component and the diisocyanate
component contzins 5 to 40 % by mole of a compound having a
crooked molecular structure.

24. The insulated wire according to claim 23,
wherasin the acid component contzins 5 to 40 .% by mole of an
acid compound having a crooked molecular structure.

25. The insulated wire acéording to claim 23,
wherein said acid compound having the crooked molecular

structure is an aromatic o- or p-dicarboxylic acid.

26. The insulated wire according to claim 17,

v

wherein said acid component contains 1 to 15 % by mole of

lycarboxylic acid, said diamine component contains 1 to

g
O
'<2

% by mole of a2 polyamine, and said diisocyanate component

contains 1 to 15 % by mole of a polyisocyanate.

different and!each a num

§t
wn

ber

s;__*__~_~__;_§~‘§‘~‘~__ .

This Sheet

LT

£p
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AS BEEN



2. *The®insulated wire according to claima1, wherein an anmount of said

aromati c diisocyanate conpound (1) Is from30 to 70 % by nol e based on a
whol e amount of the di i socyanat e conponent. 3. The i nsul at ed
wire according to claim1, wherein an anount of said arona

conmpound (I) is from40 to 60 % by nole based on a wholie

di i socyanat e conponent. 4. The,insulated MAré Eﬂi H”n1
1, wherein said diisoecyanate conponent further conta|n$ an ar

di i socyanat e conpound of the formula: ‘[err] mhereln

Rlerr], Rerr], mand n are the sane as defined above, and Z is -CHerr]
5. The insulated wire according to claiml1l, wherein

said aci d conponent conppj seshanndchskANBYHN izdeoingt H18 horka:
wherein said acid Eomponent contains 1 to 15 % by mole of an
aromatic tricarboxylic acid.

28. The insulated wire according to claim 17,
wherein said polyamideimide is prepared by copolymerizing
the diisocyanate component, the aromatic diamine compound
(IX), the other diamine and the acid component.

29. The insulatad wire according to claim 17,
which further comprises_a primer coating between the conduc-
tor and the polyamiéeimida.b;se coating.

30. The insulated wire according to claim 29,
wherein said primer coating is fbrmed by coating a paint
comprising a polyamideimide of-diphenylmethane—4,4'—diiso—
cyanate and trimellitic anhydride and baking the ccated
paint.

31. The insulated wire according to claim 30,
wherein said primer coating is formed by coating a poly-
esterimide or polyester paint on the conductor and baking
the coated paint.

32. The insulated wire according to claim 17,
which has a coefficient of static friction of 0.10 or less.

33. The insulated wire according.to claim'l7,
wherein a bonding strength between the conductor and said

coating layer is at least 30 g/mm.



e

al koxy

[er?] * wherein R is a hydrogen atom an alkyl group._an

group or a halogen atomand x is a number of 1 to 3.

insulated wire according to claim11, wherein an anount of_{ﬁgs
di i socyanate conmpound (I) is from®60 to 80 % by nol e base

ﬁ?gEé:g SBEEN.

..r.-rs.u.n--—._

~anount of the diisocyanate conponent, and at | east one of the aC|d conpo-
“nent and the diisocyanate conponent contains 5 to 40 %by nole of ‘a i

7. The insul ated
wire according to claim6, wherein the acid conponent contains 5 to 40 %

by nole of an acid conpound having a crooked nol ecul ar structure.

8. The insulated wire according to claim?7, wherein said acid conpound
or mdi carboxylic

conmpound havi ng a crooked nol ecul ar struciure.

. having the crookedsnDIecuIar structure is an aromatic o-
~aci d. < ‘ £

wg¥& according to claim1,

wherein said

acid conmponent contains It Qn;lﬁa%ggywlqgl %on%f:-%'l Q'J&QLPD&V' ha aahCi d, and/or
e o a .

" said diisocyanate conponent con- talns Yo by nD

' pol yi socyanat e. insulating coating made from a polyamideimide base coating,

which polyamideimide is made of an acid component and a

-~

aromatic dl;socyanat= compound of the formula:

' OCN NCO

’

diisocyanate component containing 10 to 80 % by mole of an

or which polyamideimide is made of an diisocyanate component

and an imidodicarboxylic acid that is a reaction product of

an acid component and a2 diamine component, in which the

diamine comonent contains an aromatic diamine compound of

the formula:

/
k=1 N NHZ

=2

and/or the diisocyanate component contzins the above aroma-—

tic diisocyanate compound in such an amount that a total

amount of the aromatic diamine compound and the diisocyanate

compound is from 10 to 80 % by mole based on the total

amount of the whole diamine component and the whole diiso-

cyanate ‘component.

Thw

i
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10. The |nsulated wire according to claim9, wher ei n’ sai d acid conponent
contains 1 to 15 % by nole of an aromatic tricarboxylic ag
11. The insulated wire according to claiml1, wherein said ory ﬂ?ﬁ@FHF@@EET
i's prepared by copol ynerizing -said aromatic d||socyanate | hareat] heAUE 1898
ot her diisocya- nate and the acid conponent. Y- Tnsulated -
“wire according to claiml1, which further conprises a prlner coati ng

bet ween the conduc- tor and the polyamd ﬁgjde base coati ng.

-+ 13. The insulated wire according to claim wherein said prinmer coating
is formed by coating a paint conprising a polyam dei m de of

di phenyl net hane-4, 4' -di i so- cyanafRs ti ¢ anhydri de and baking
the coated paint. 14. The@?%galgﬁzgh%nre according to claim12,
wherein said prinmer coating is formed by coating a poly- esterimde or

pol yester paint on the conductor and baking the coated paint.

~15. The insulated wire according to claim1, which has a coefficient of
static frict 2BSTRAQY OF HE SIESCLOSURE

An insulated wire comprising a conductor and an

insulating coating made from a polyamideimide base coating,
which polyamideimide is made of an acid compbnent and a

dllsocyanate component contalnlng 10 to 80 % by mole of an

- -7 Taromitic. d;lsocyanate compcund -of the formula~':: - --

OCN - NCO |

14

or which polyamideimide is made of an AiiSOCYanate coﬁponent
and an imidodicarboxylic acid that is a reaction product of
an acid component and a diamine component, in which the
diamine comonent contains an aromatic diamine compound of

the fprmula:

- (RB)q:Zg§DF<§§§f(R4)r B .. .
HRNT NE, T N

and/or the diisocyanate component: contains the above aroma—
tic diisocyanate compound in such an amount that a total
amount of the aromatic diamine compound an& the diisocyanate
compound is from 10 to 80 % by mole based on the total
amount of the whole diamine component and the whole diiso-

cyanate component.

—— e
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16. The insulated wire according to claiml, mherein a bonding strength
bet ween the conductor and said coating |layer is at 7
17. An insulated wire conprising a conductor and an n ﬁ N@%ﬁﬁ?
made from a pol yam dei m de base coat - , 9 FEB
pol yam dei m de conpri ses t he .reaction product of an d|| e TG
nent and an i m dodi carboxylic acid that is a reaction pro- duct of an acid
conponent and a di am ne conponent, wherein said diam ne conpbnent contains
an aromatic di am ne conmpound of the fornul a: [err]
) “wherein Rerr] and Rlerr] are the sanezor different and each a hyd-
rogen atom an al kyl group, an al koxy group or a halogen atom and q and r
are the sanme or different and each a num ber of 1 to 4, and/or-said
di i socyanat e conponent contains an aromatic diisocyanate conpound of the
f or-mul a: [err]

the present invention is to

)

Another obijsct of
provide an insulated wires having improved flexibility and

processability.

h
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According to - as

g
M

the present inven-

-

tion, there is provided

rr
[

n insula

1Y)

d wire comDrISlng a con-
ductor and an insulating coating made from a polyamideimide
base coating, which polyamideimide comrprises the reaction product of an acid comp-
nent and a diisocyanats component containing 10 to 80 % by

mole of an aromatic diisocyanate compound of the formula:

’ (Rl)mz@'@f(ﬁ)n‘ (1)
OCN NCO : .

whefein rl and R2 aré th%.same or different and each a hyd-
rogen atom, an alkyl group, an alkoxy groﬁp or a halogen
atom,-énd m and n are- the same or different and each a num-
ber of 1 to 4.

According to a second aspect of the present inven-“
tion, there is provided an insuléted wire comprising a con—
ductor and an insulating coating made from a polyamideimide

| base coating, which pnlyamideimide comprises the redction product of an diisocyanate ‘
component and an imidodicarboxylic acid that is a reaction
product of an acid component and a diamine component,
wherein saild diamine component contains an arnmatic diamine

compound of the formula:

4

53 ) (11)
HzNjZEEZ/ \\\NHz



erein Rlerr] and Rlerr] are the sane or different and each a hyd- rogen

i1 om an al kyl group, an al koxy ‘group or a hal ogen atom.. =

- the sane or different and each a num ber of 1 to 4, in
that a total anmpunt of said aromatic diam ne conpound (I}I) an gaﬁé

i diisocyanate com pound (1) is from10 to 80 % by nol e baatk dnvt .tmzsﬂ---

-amount of the whol e diam ne conponent and the whol e diiso

. conponent . 18. The insul ated wr4s according to claim1l7,
wherein a total anobunt of said aromatic diam ne conpound (I1) and said

. diisocyanate conpound (1) is from30 to 70 % by no al
. anount” of the whole diam ne com ponent and the m&ﬂMﬁmmmuﬂmm
. conponent . . 19. The insul atied Wir%e dcc8rdfng*to
~claim 17, wWrgr gIMS: he total anount of said aromatic diam ne conpound

i (11) anhd said diisocyanate conpound (1) is from40 to 60 % by nole based
on the total anmount ofl.t h&n\HilRed ivivdi OMpFisiL a RAEAbr #fdlat RBUMERL @ oating made
di i socyanat e conponent. 20. The insulated wire according to clTarm
17, from a polyamideimide base coating, which polyamideimide comprises the reaction product

T
LEES =4 i v

MLAGEM&i'Ir&HEET

of an acid component and a diisocyanate component containing 10 to 80 % by mole-based

on the whole amount of the diisocyanate componént of an aromatic diisocyanate compound

of the formula:

(RY) (R?)
: I
o XX @

whérein rL énd R? are the same or different and each a hyd-
- rogen atoﬁ, an.alkyl group,-an alkbxy group or a halogen
atom, and;m and n are the same or different and each a num-
ber of 1 to 4.
2. The insulated wire according'to claim-l,
wherein an amount of said’aromatic diisocyanate compound (I)
is from 30 to 70 % by mole based on a whole amount of the
diisocyanate component. |
3. The insulated wire-according to claim 1,
wherein an amount of said aromatic diisocyanate compound (I)
is from 40 to 60 % by mole based on a whéle amount of the
'diisocyanate component.
4. The insulated wire according to claim 1,
wherein séid diisocyanate component further contains an

aromatic diisocyanate compound of the formula:

1 2
(R™) ' (R%)
OCN NCO



wherei n said diani ne conponent- further contains an aromatic dianine

conpound of the formula: [err] ° wherein R err], R erfr TSEENE
sanme as defined above and Z is -CHerr]- or -O. ,'REﬁgﬁﬁﬁhq%e Ef
Pnsulated wire according to claim 17, wherein said dii qfé{gnata EbBIE, nt
further contains a di- isocyanate conpound of the formila =" Lore
wherein Rlerr], Rerr], mand n are the sangyas defined above, and Z is

-CH err]- or -0O. 22. The insulated wire according to claim17,

\[/\Qre;]e'i“n‘ sai d aci d conponent conprises an acid anhydri dﬂ!'ﬂlc”mmmmllsm'm

wherein Rl, R2, m and n are the séme as defined above, and 2
is —-CH,5— or -O-.

5. The insulated wire according to claim 1,
wherein said acid component comprises an acid anhydriae of

the formula:

(R*) I
8] (IV)

HOOC 1
' @)

- wherein R' is a hydrogen atom, an alkyl group, an alkoxy
group or a halogen atom and x is a number of 1 to 3..

6. The insulated wire according to claim'l, .
wherein an amount of the ;romatic diisocyanate compound (I)

' is from 60 to 80 % by mole based on the whole amount of tﬁe
diisocyanate component, and at least one of the acid compo-—
nent and the diisocyanate component contains 5 to 40 % by
mole of alcompouna having a crooked molecuiar structure.

7. The insulated wire according to élaim 6,
wherein the acid component contains 5 to 40 % by mole of an

.acid éompound having a crooked moleculér strucfure.

8. The insulated wire according to claim 7,
wherein said acid compound having the crooked moleéular
structure is an aromatic o~ or m-dicarboxylic acid.

9. The insulated wire according to claim 1,
wherein said acid component contains 1 to 13 % by mole of a

polycarboxylic acid, and/or said diisocyanate component con-

tains 1 to 15 % by mole of a polyisocyanate.
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Mmherein R is a hydrogen atom an alkyl group, an al kox

b ARE AN o4 U1 A
hal ogen atom and x is a number -of 1 to 3. 23. |[TREPLAGCEMEBNE SHRET el
according to claim 17, wherein a total anopunt of the dijam
fand the diisocyanate conpound (1) is from60 to 80 % byl Detee lb% <o ORte

whol e anount of the diam ne conponent and the diisoc :
at | east one of the acid conponent, the- disam ne coﬁﬁB%éﬁT‘and~%he-‘_“_‘
di i socyanate conponent contains 5 to 40 % by nDIe havi ng a
crooked nol ecul ar structure. 24. The ins I MW ﬂmrg to
claim 23, wherein the acid conponent contains. 5 to’40*%

aci d-conmpound having a crooked nol ecul ar structure. ' 25. The

“insul ated wirg a&ﬁ{&hﬂio‘i&%ﬁxﬁeﬁx@é g&rﬁﬁ’nses menfeﬁi[t{bnsﬁbgu&%lfq | X ar gﬁe

t he crooked nofecu structure i s an

26. The insulatfd Md earacﬁﬁ’féjétﬁlgcép;r&':ﬁrw@ boia WIRIEITL SR S 28 fo dogonponent

contains 1 to 15 % by nole of a ‘boxyliic acid, sald

conmponent cortudisod 4 d&id %dnupcmehe qn@ap@mmr{@,cﬁmﬂo&@w %héOEYﬁnate
corrponent contains 1 to 15 % by nole of a polyi socyanate.

said dlamlne comonent contains an aromatic diamine compound

of the formula: _
(R) g ~(R%),
NG o
HoN NH., .

wherein R3 and R are the same or different and each a hyd-

-4
=t

rogen atom, an alkyl group, an alkoxy group or a-halogen
atom, and g and r are the same or different and_each’é num-—
ber of 1 to 4, and/or-said diisocyanate component contains
an aromatic diisocyanate compound of the formula:

! | (=l (R?) -
: OCN NCO . -

1
) L

wherein R! and R? are the same or different and eacﬁ a hyd-
rogeh afom, an alkyl grouﬁ, an alkéxy group or a halogen
atom, and m_and n are the same or‘different and each a num-
ber of 1 to 4, in such an amount that a total amount of said
aromatic diamine compound (II) and said diisocyanate.com—
pqund (I) is from.10 to 80 % by m&le based on tﬁe total
amount of the whole diamine component and the whole diiso-—
cyanate component.

18. The insulated wire according to claim 17,
wherein a total amount of said aromatic diamine compound
(II) and said diisocyanate compound (I) is from 30 to 70 %
by mole based on the total amount of the whole diamine com-

ponent and the whole diisocyanate componegnt.



27. The insulated wire according to claim26, wherein said acid conponent
contains 1 to 15 %by nole of an aromatic tricarboxylic_acid.

28. The insulated wire according to claim17, wherein i&ge dHluelﬂr e
is prepared by CW*m | socyanat e conpong P f\ﬁ M)ffr'

- di am ne conpound t he ot her am ne and the acid h’ap%p?ng ‘ 997
29. The insul ated 1!““ ‘cla|n117 whi ch f (S 0nvr1se3"a
primer coating bet mgﬁm tor~af® The pol yam dei m de base

coat i ng. ¢ THe i nsul at ed wire according to claim?29, wherein
said priner coatlng Is formed by coating a paint conprising a

pol yam dei m de of di phenyl net hane-4,4'-diiso- cyanate and trinellitic
anhydride and baking the coated paint. 31. The insulated wire
according to claim 30, 19whengien i$diudaBElNRE r80akEBYak figf @bMRd Wy, Geati ng a
poly- esterim de or polyester paint on the conductor and baki ng t'he

coat ed pai nt. wherein the total3iZnouhbe | nefil ahed atdmasteoddiang neo cangicunky,

whi ch has a coefficient of static friction of 0.10 or |ess. 33.
The insul at edT®i)r andceeidi 4 isocylaiatre1Fpmpound (I) is from 40 to 60 %

by mole based on the total amount of the whole diamine com-
ponent and the whole diisocyanate component.

20. The insulated wire according to claim 17,
wherein said diamine component further contains an aromatic
diamine compound of the formula: _

(R3)9@Z@(R3n )

HoN NH, . . .
wherein R3, R4, g and r are the same as defined above and .2
is —CH,— or -O-. '
21. The insulated wire according to claim 17,

wherein said diisocyanate component further contains a di-

isocyanate compound of the formula:

1 2 '
— IIIX

wherein Rl, R2, m and n are the same as defined above, and Z
is —CH,- br -0-.

'22.__The insulated wire according to claim 17,
wherein said acid component comprises an acid anhydride of

the formula:



Wwhérei'n a bondi ng strength bef ween the conduct or and said._coating. layer

at | east 30 g/mn : . REPLACEMENT SHEET |
: Date 19FEB‘997

tl!lll[l LT -

*
P —

51 -
0
(R'), t
~ -~
9 \o _ (IV)
o/ | -
HOOC " -
0

wherein R' is a hydrogen atom, an alkyl group, an alkoxy
group or a halogen atom and x is a number of 1 to 3.

23. The insulated wire according to claim 17,
wherein a total amount of the diamine compound (XI) and the
di;socyanate compound (I) is from 60 to 80 % by-mole based
on the whole amount of the .diamine component and the
diisocyanate component, and at least one of the acid
component, the diamine component and the diisocyanate
component contains 5 to 40 % by mole of a compound having a
crooked molecular structure. l ‘

24. The insulated wire according to claim 23,
whe;ein the acid component contains 5 to 40 % by mole Sf an
acid compound having a crooked molecular .structure.

" 25. The insulated wire acéording to claim 23,
wherein said acid compound having the crooked molecular
structure .is an a;omatic o— or M-dicarboxylic acid.

26. The insulated wire according to claim 17,
wherein said acid component contains 1 to 15 % by mole of a
polycarboxylic acid, said diamine component contains 1 to 15

% by mole of a polyamine, and said diisocyanate component

contains 1 to 15 % by mole of a2 polyisocyanate.



