Description Title of the Invention Vinyl Chloride Resin Conposition
and I nsul ated Electronic Wre Using the Same Technical Field [0001]
The present invention concerns a flanme retardant resin conposition
for coating an insulated electronic wire and an insulated el ectronic
wire using the same and it particularly relates to a flanme retardant
resin conposition applicable to el ePescopiian wi res conforming to UL785
standards and an insulated electronic wire using the sanme. Background
Art [0002] | nsul ated el ectronic wires used for interna
wirings of electronic equipnents are required to be flanme retardant
so that fTieekhelvensionpr opagate al ong el ectronic wires upon fire
acci dents of equipnents, etc. and the standards for the flane
retardancy of i Wim Ghloridé RéesingCommiositibmhrs InsutitegiBietitnie WirellinsabetHalee,
in UL785 standards, etc. Wiile a vertical wire flanme test
(hereinafter referred to as "VW1 test") is provided as an option in
the itens required by 1JL785, since nost of insulated electronic

Wi res pasbechiieal Fekt and are approved in UL, the VW1 test is a
substantially essential itemalthough this is an optional standard.
Further,{Pmnqr i nportant characteristics of the insulated electronic
wires include a tensile elongation retention rate and a voltage

wi t hst andi ng ch%ﬁﬁ&@ﬁﬂ iﬁxtehﬁorﬁefoh&&mwlaﬂﬂTeﬁhﬁﬁ{r@ﬁl%oﬁg&%h'f&'coé&gEﬁ of
the UL785 standards. For the voltage w thstanding characteristrec,
there ar andilR%lecO@ciEs 8 2 tnsAlaRd éleafonfc%m%%ﬁg H{e%alﬁ@&gqt dafiRhiar]
conducted in a high tenperature circunstance at a rated tenperature,
in which [ LG at Ak 'r&ﬂg§ﬁggﬁe is
generalI;Hggvggg%#ﬁ?%%%%?ﬁgncgmb&ﬁ%ﬁ?%?%%%?@%k%s égﬁg#ﬁ mat ert al of
t he coati pTneal TN | : ' .res, vinyl chloride
resins (5@%? have(%g%%mtse Fa#%%ﬂg#ﬁg%égﬁﬁng%éﬁﬁesins contain

chl orine lggen in the chem cal structure and the flame
retardang%é%%?ﬂgég?s hi gh. However, in a case of using themas the
insul atingyppterial for electronic wires since the vinyl chloride
resins are rigid, they are used with addition of a great anount of a

For the 11 ame rarFtaolletid o, Bl RERRS Moot PERRIGRER! C2: .
ret ar dant e b Rt AU et 30 ormpagats ot oM onig 1 mon i o
equ o ssE EutrteAl, AC et e e R Nt B R SRR A e Phlled + o
Cead or P bR tohpRh ik TRk YOis vt Sap oo
rotar hy QB ot B B Rt e Oon i ey et by Bt
e s of SO P A SR AS R ATy PR aa T o RO SR
?ﬁgdo?ﬁzgu R , 98%5%%}5%@5@5@{4’%%%%%@%@% . a£ gogggt ed to 1782: or

hi gher during gR%gin fabrication and ﬁglotine i.s. detached fromthe
mol ecul ar st r uctife; O dyrateaishpacrensies of hsdelaaheleptranic Wees inshie p e

el ongation js | owered and the voltage w thstanding characteristic in
a hight éﬁﬁﬂl@rﬁé{)@&%ﬂ@n &isndomisieand @ voliagg Mithstandme sheeactorisheatienaging.  Fhey are
preventing this, while | ead and | ead conpound stabilinrs having a

| ong | as&sseiakisas of ke 478 stanslards ¢ tFon g erolipge withsending sharagteristic, Hte ag @
envi ronnment al | oad substances specified as inhibitory substances by
the EU Rispisondisied gicanosnal toxaremtet aegl atest penduttedio adighiseriperasurs channstaheeen
used at present as the substitute therefor in nost of insulated

el ect r onfta reled Emiperature, in whighythe testicprasiuptohinl teedltiglstemperbtieairsumstant e  not




Pat ent Docunent [0007] Patent Docunent 1: JP-A No. 2006-291145
Summary of the Invention Subject to be Solved by the Invention [0008]
However, the non-lead stabilizers involve a drawback that the effect
t hereof is suppressed by nmetal hydroxi des such as al um num hydr oxi de
or magnesi um hydroxi de added as the flanme retardant. For exanple, in
the nmet ho8§BUERVBIEH in the exanpl e of the Patent docunent 1

descri bed above, since the addition anount of the netal hydro oxides
i s excess[0&3] there may be a possibility that the effect of the
non-|lead stabilizer is decreased and the heat resistance such as the
hi gh t enper at ur élewtiferggs amaithmatarad pfibe chitngineebér Sorimsulated electagicngres,
which is an essential itemfor the characteristics of the insul ated
el ect r oni enylichlegds resinrP¥ () bavatbesh usédh  Theviexlahjotide efing doetalatierite as a
docunent 1, only the system of using the vinyl chloride resin and EVA
(vi nyl ackiaerirtbsibenicbyetthenndte flhee reesdancy pageeidhght Heveabs 8l agaechf
and it is considered that |lowering of the tensile elongation or

tensil e ebshrgglxi avthe insubaing anterialtfer edctratic @ty sick theFr@Veiiride rdiis ki eigid,
addition of the EVA resin at a high vinyl acetate content. However,

since an thdffure essil with hdditighof a YAaComiuBINdf alcSmBIGIBIB plaitRizers forisSftdhedy

practical to use the same for inexpensive PVC coated i nsul at ed’

el ect r oni Acootdirgdy, tHeQRARIS for the flamehBardBRE@TRRHbEI WSV dafifbt DS IREdnless
acconpl i shed taking notice on the subject described above in existent
fl ame retfuhéasbrdae$d Oriepa@mRgl tions for coating insulated el ectronic
wires and the object thereof is to provide anon-|lead vinyl chloride
resin conpe®iiti on which is substantially free of antinony, uses a
vinyl chloride resin alone as a base resin, and is excellent in the

flame retardancys e fahb eta@ink, a88ndMy (ﬁt‘?ﬁéﬁ&nﬁ&ﬁé@ﬁe‘r ' SHb\Q er, since

(retention rate of insulation breakdown value) an |Ie e ongatlon

retenti onmbabey @b is ﬁighdﬁge 8 alPdlingRs 2 %ﬁuié{!}?ﬁﬁn% i%gffeh%ﬁ&{ ;S}Bal.@ﬁeﬁt 4

usi ng the sane. Means for Solving the Subj

present iy ARLOKSANRNEL %ﬂ&d@@{o%%}m lfgﬂ Ormﬁl&%ﬁtﬁaﬁ LR&idB YR Ose

descri bed above and, as a result, have that the p ose can

at t ai ned daaSioRborde B tttlet&%\eh%m%ttﬂs SpBEL" composi ¢ on

containing a vinyl chlor de resin m num roxi de and/ or
nagne5|u gngeir oxi de, a plasticizer, and a non- Iead stabilizer, in
whi ch th tent of al um num hydroxi de and/ or magnesi um hydroxi de is

8 to 22 parts gﬂgﬁg 9% |9E§ 0] t ent

of the vinyl cﬁphrl r3’%e5|n m?FmM%Qmﬁﬁﬁg croé% (% a?%@?d¥%#%?$ﬁP
and have ﬁﬁgﬁtﬂﬁgg [

a vinyl gﬁ@orl esglnteglgdrr%o |or?&g}\é%§%%‘8nﬂsgﬁtgﬁ he™l evgrﬂl?%%mpfec’%a
conpri se roxi de I i um
hyar ox: agi il ?Q@?étﬁﬁﬂ&%?%ﬁ%%ﬁtﬁ L R o B FRENE
cont ent d/or magnesi um hydroxide is 8 to
22 parts%%y&%gp%h¥&L ‘%8%8%3} meight of the content of the
Vi nyl chI ”gge resin, the content of antinmony is |ess than 1000 ppm
and the sition is crosslinked after nol ding (Claintl) [0012]

Further, in a prefer e chIo resin conposition
according to th {h ltaBﬂomP‘h € Mﬂ%%ﬂ?%ﬁ é‘hﬁ?sooa OFRighE dving
hydr oxi de face treated Furt her nore,

an i nsul 5 i‘ﬁné’efg‘réf&?‘?%tﬁné @P 1%8%:'@ ﬁ%}“ @Utah%lﬁtlreothey AsGIBYHRER by
coating a conductor mat t he vi chl r|de resin conp05|t|on of the
i nvent i oR™ %Fﬁﬁﬂﬁ§¥35@§ %%?n%FSEW@EﬂﬁWg velinee dmgd%mm“ﬂﬂ@@éﬁdlng
to the present invention, there is provided a non-lead resin

conposi t Pigh ISHASEAIS Qrcumsiancs s als) degrafigdeemerkalinit iFeppryyentigdisavhiledead

chloride resin alone as a base resin, and is excellent in the flame
r et ar dan@f leadrempepndaisbiligers hasingradprajasing hest resistuiteflect havstbeert usedhsodfhr,




[ 0015] A vinyl chloride resin conmposition and an insul ated
electronic wire using the same according to the invention are to be
descri bed specifically. [0016] (1) Vinyl chloride resin conposition
As has been descri bed above, the vinyl chloride resin conposition of
the invention cqntains a vinyl chloride resin, alum num hydroxi de
and/ or neRBEE GAYIREYlend substagres spaciied ay inubiy sibriarees bate EUAWHS zer .
Further, the content of alum num hydroxide and/or magnesi um hydroxi de
i s from gnEigichon. phAceydpgly\iondead st lagive hero upedliat pregsit agdhieghibstivte t he
content of the vinyl chloride resin. The content of antinony is |ess
t han 1000thgsker npmed eidpsulatgdstpstronigavingg. i s conduct ed after ol di ng.
Further, the crosslinked vinyl chloride resin conposition of the
invention is a Nonleltheawn-l§ag@tatilizers provide nodso higteeffectpgithedélend ded r esi n,
vinyl chloride resins known so far for insulated electronic wires can
be used wionmponl gebilizens roadlead sibitizers sudnasad Harfunoziec thps; talgua hydreddaiyge,
pol yneri zati on degree of 800 to 3200 are preferred wth a view point
of the badabnuezibetype dpdrvhalkitpiype eshattbl dctylatetmpk drévesep propalyriepsnding ol k8]
Al um num hydr oxi de and magnesi um hydr oxi de are added as a fl ane

r et ar dantapplicationuse. Al um num hydroxi de is not particularly restricted
so long as it is alum num hydroxide in the usual neaning which is

r epr esenti®ibr byt Rdeamerdtenmi cal forrmula: A (OH)3 and those having a
particle diameter from0.5 mto 4 pmare preferred with a view point
of keepi MgitehtPonuyiesr surface of the electronic wire surface snooth
after coating. Furt her, nmagnesi um hydroxi de i s not

particul goégr)restricted so long as it is magnesi um hydroxide in the
usual neaning which is represented by the chem cal fornmula., My(OH)2
and, in the sanexsmDa&mas1i NMPad MNE) JnosmoKiage, those having a particle
dianeter of 0.5 pmto 4 pmare preferred with a view point of keeping
t he out ergugim Bhdhvdien el ectronic wire surface snooth after
coating. [0019 Al um num hydr oxi de and magnesi um hydr oxi de
can be adgigdcieabdSNAME IR IdA&PNDI nation and the content thereof is
from8 to 22 parts by weight and, preferably, 8 to 15 parts by

wei ght irﬁOGOer al based on 100p by weight of the vinyl chloride resin.
No desired flanme retardancy can be obtained with the content of |ess

than 8 ts b ' i f i '
an 8 parts bywedvahiheaBaian tstgag%ﬁﬁgve% %ﬁ@ﬁaclt ﬁat?hé’eqféc rl{%d??s

tensile strength reténtion ra vol tage w t hstandi
B e
Fur ther - (PR AROPT SR B Dy OBl bl MEBRbree BN . 1 o
long ti ”ﬁo%ﬁeh{ F(?@E%Fﬂé& Rl sﬁn)%/e ﬁg%défoqfaﬁd)%t og)ﬁ%@étﬁ h%%ggdésésg&%é%iﬁr%gi d

to the surface o m num hydr oxi de and nagnéesi um oXIi

the met aﬁeﬁﬁlﬂ;&{’%i 9 ss%{&ﬁgf%{ t,BE I@iif&?éﬁ%e rfornﬁ%%dgjca{aﬁ%r 133%?'}5%%3 @ﬁétﬁghetap €

stabilizer e ‘trea 0SSi O Su

d dat | ' f.ect bi l.i 7er.. 021] . . . Ant.i

troxi de et et BdficBherkdd® S8 v e e e St ehemeeinich Soo
d. This_ is.. it, has . t .of i.di Al fl

ot ar dandye B EHERUPRRt thRRa G RSBt RS AR E n i o

[ i nked aft | di ng., A di ngly., .anti [ S. not, i ned

P T T SRR

I nv I . I . ) I, i I Al

5 the. aBER)EeelfRIE domale SRS R oW IH RGNS CrsArrS Ry wee

i s advant ggeous, for manufacture and use, [0022] . _As the

pl asti ci e pilg glopgaton ptensile Glangaton rjention ats afig eging isiprevenied by the

restriction, an&e%&i mellitate plasticizers are used preferably and
they inc n of \elispin et 2 high Yoy agaiaigeamterty| Bowierrsssing an E¥resin at high



than 20 parts by weight and external scratch resistance may sonetines
be degraded when it exceeds 80 parts by weight. [0023] As the
non-| ead stabilizer, those known so far can be used wth no
particular restriction and they include, for exanple, non-I|ead
stabilizers such as barium zinc type, calcium hydroxide %ype, cal ci um
zi nc type Y RpaieatinexoeRsive; is@ot mprgicakin e the saye it wexpppive PVC-coated inwylated
content of the nagn-lead stabilizer is preferably 2 parts by wei ght or
nore and, CIABIOBICAF®Eer ably, 3 to 15 parts by wei ght based on 100 parts
by weight for the total of the vinyl chloride resin and the flane

r et ar dant [008%Tuni num hydr oxi de and magnesi um hydroxi de). The life of
products nmay sonetines be shortened at the content of |ess than 2
parts by wei ght IThf p@sen} invention has bEavactremplished-taking rebeombertubject|degptibed
stabilizers, lubricants, colorants, fillers, processability

i mpr over saboznid ekiskert fhnteestandad idsincampositicas fon tetioginsiiaed Mettodp tviresek| y
each alone or in conbination of two or nore of them [0025]

The cr ossthé olfjext thereniis tacirbadé atenrleslivinyt diqriske irdsinmompbsitidnevhichie fibstamialyan
be obtai ned by crosslinking after nolding as descri bed above.

For the cfr@sf shtinmnyngeseetiigd dhloridt reiodoterne whass eeshasnddeexclRnus €@ flaink h
no particular restriction and nethods such as chem cal crosslinking,
si | ane crmeashndyking e voltage adihsthridomn chasteBdcstrerasd misionBisdaidn brakfas
and, particularly, a nethod of using electron beans is preferred with
a Vi ew povahie) Ok térkide déhipatiingtiettion eAe #ttd adiRe aCREL as alfishibed ele@®nic wire
crosslinking aid, trinmethylol propane trinethacryl ate,

di pent aenyBrlctsahe.hexaacryl ate, etc. nmay al so be used and they can be
added, for exanple, by 2 to 20 parts by wei ght based on 100 parts by
wei ght  ofMedne for SBing Gl Subjede resin. Crosslinking sometimes becones
insufficient when it is less than 2 parts by weight and crosslinking
soneti negom@y occur during nol ding when it exceeds 20 parts by

wei ght . The degree of crosslinking is preferably 40 to 65%
and, preferabl yThéfede iitolshal @i afned: 38di8hr dtafiel ¥ urh 088 ki)

| nsul ated el ectronic wire In the insulated €l ectronic wre of

the i nvenbhwiingas § RRGH R ol 150 e S ehpWieldn Be E}ﬂaﬂlx(!é Rﬁﬁ&h&y’e&@smﬂ‘é& Binyl

conposition of the invention. The vi nyl or | esi n
conpositi ; ; Bf cSHidiShd 4 ¥ : Chfin at ed
as a sheé?ﬁnﬁg%%gﬁg@&g%gg a usd%%MPﬂgu 3@%@9§|ectﬂgﬁﬁ%§%§@{§aﬂ% e

i nsul ate V- Gor YA £ - i L can i ing
the. compatey Fhnt Bk I £ Bet et R PR 18 PR ELORG Bl

e S haBRdEH I RO FARE RGeS0 D S BRARSU BISLRG Fdal Wbeigry

chloride fesin the ele mirradiatth on -or

li ke. of the conf ‘?oﬁrﬂé W%lg:%ng&%&hﬂgd (A1 %ecr&g@gﬁ&:%%?mofd%% a%)&%ﬁnpé e, by

kneading a vinyl chlo type réesin conposi ore ctossfinking
by rolls,.& H@EH&%@K@&nﬂﬁe {,ruder, and subjecting the obtained
pel l et conpound and~a conductor to extrusion nolding for electronic
W re coat i uby a known extruder for electronic wires provided with a
cross head dire. [0027] As the conductor to be coated, a

conduct or havi n out er..di aneter of .about Q.1 o7 mi), etc. can
e used. i1 o BLbbE OB B o B St orgne POl ety
ot st Vol HE R i 1S8R RS btk byl e P e g o
ire of the i,nventiagn.has an outer diameter, for ample, of 0.4 to
11 e aﬁFag %%pﬁ\ﬁ&%ﬁ%?%&éﬁ%@@ﬁ&%ﬁé@ _ q’ém@@ge”p sigy hydropidg s 8
L ranct or T 1PGR by S Ekiba1ed on e RG “Bisht Giis toacrtan e xirs] lpRds kot 6 .
Exanpl e %0028] . . Thegﬁresent invention is to _be described
more spebPRsTEafanimeyy Rdeps Ban KA ppmednddirrompasitands rowlisked afttranaldieg t he




(1) Manufacture of vinyl chloride resin conposition before
crosslinking Respective materials shown in Table 1 were
bl ended at the ratios described therein and pelleted by kneadi ng and
m xing in an open roll mxer heated at 140C to obtain a vinyl
chloride resin conposition before crosslinking. There were
used tris{@@Bhy| hexyl trinellitate as the plasticizer, a
hydrotal cit e kneadi ng product as the stabilizer, trinmethylol propane
trimet hac[%gﬂ%ilt e as the crosslinking agent, and stearic acid as the
| ubricant. Al um num hydroxide surface treated with stearic acid was
used dependi ng &HhddN aRgfpblesnode@btbe vinyimhlsiride iein compgsition htcordingeo the
resin conposition before crosslinldng (unit; parts by weight)
Exanpl e 1m@edapithe shoginampydoddasndiopmegubsimdiyiilosids isEdiep freatd! (Claip 2).
Exanmple 1

[0013]

Furthermore, an insulated electronic wire according to the invention is formed by
coating a conductor with the vinyl chloride resin composition of the invention (Claim 3).

Effect of the Invention
[0014]

According to the present invention, there is provided a non-lead resin composition
which is substantially free of antimony, uses a vinyl chloride resin alone as a base resin, and is
excellent in the flame retardancy, the voltage withstanding characteristic (retention of insulation
breakdown value) and the tensile elongation retention rate after aging, as well as an insulated
electronic wire using the same, by using a crosslinked vinyl chloride resin composition
containing a vinyl chloride resin, aluminum hydroxide and/or magnesium hydroxide, a
plasticizer, and a non-lead stabilizer, in which the content of aluminum hydroxide and/or
magnesium hydroxide is from 8 to 22 parts by weight based on 100 parts by weight of the
content of the vinyl chloride resin and which is crosslinked after molding,

Mode for Practicing the Invention
[0015]

A viny] chloride resin composition and an insulated electronic wire using the same
according to the invention are to be described specifically.
fo016]

(1) Vinyl chloride resin composition

As has been described above, the vinyl chloride resin composition of the invention



Conp. Exanple 2 Conp. Exanple 3 Vinyl chloride resin 100 100 100 100
100 100 100 100 100 Pl asticizer 55 55 55 55 55 55 55

contains a vinyl chloride resin, aluminum hydroxide and/or magnesium hydroxide, a plasticizer,
and a non-lead stabilizer. Further, the content of aluminum hydroxide and/or magnesium
hydroxide is from 8 to 22 parts by weight based on 100 parts by weight of the content of the
vinyl chloride resin. ~ The content of antimony is less than 1000 ppm.  Further, crosslinking is
conducted after molding.  Further, the crosslinked vinyl chloride resin composition of the
invention is a non-lead.

[0017]

As the vinyl chloride resin, vinyl chloride resins known so far for insulated electronic
wires can be used with no particular restriction and those having an average polymerization
degree of 800 to 3200 are preferred with a view point of the balance between the processability
and the performance.

[0018]

Aluminum hydroxide and magnesium hydroxide are added as a flame retardant.

Aluminum hydroxide is not particularly restricted so long as it is aluminum hydroxide
in the usual meaning which is represented by the chemical formula: AI(OH); and those having a
particle diameter from 0.5 pm to 4 um are preferred with a view point of keeping the outer
surface of the electronic wire surface smooth after coating,

Further, magnesium hydroxide is not particularly restricted so long as it is magnesiurn
hydroxide in the usual meaning which is represented by the chemicat formula; Mg(OH); and, in
the same manner as in aluminum oxide, those having a particle diameter of 0.5 pm to 4 pm are
preferred with a view point of keeping the outer surface of the electronic wire surface smooth
after coating.

[0019]
Aluminum hydroxide and magnesium hydroxide can be added each alone or in

combination and the content thereof is from 8 to 22 parts by weight and, preferably, 8 to 15 parts



55 55 Antinony trioxide - - - - Alum num hydroxide 8 15 22 - - -

5 30 Surface treated al um num hydroxi de

by weight in total based on 100 parts by weight of the vinyl chloride resin.  No desired flame
retardancy can be obtained with the content of less than 8 parts by weight and an undesired effect
s given on the tensile strength retention rate and the voltage withstanding characteristic after

ing when the content exceeds 22 parts by weight. Further, heat resistance for longer time can
be obtained by defining the addition amount to 8 to 15 parts by weight,
[0020]

Further, in an application use that requires the heat resistance for long time, a treatment
can be applied, for example, with stearic acid to the surface of aluminum hydroxide and
magnesium hydroxide. Since the metal hydroxide can be prevented from direct contact with
the stabilizer by the treatment, it is possible to suppress the degradation in the effect of the
stabilizer.

[0021]

Antimony trioxide which has been used 5o far as the flame retardant cannot be used.
This is because it has no effect of providing the flame retardancy to the crosslinked vinyl chloride
resin composition which is crosslinked after molding. ~ Accordingly, antimony is not contained
substantially in the vinyl chloride resin composition of the invention and the content is less than
1000 ppm.  Since antimony which is the active drug is not added or not contained substantially,
this is advantageous for manufacture and use.

[0022]

As the plasticizer, plasticizers known so far can be used with no restriction, and
trimellitate plasticizers are used preferably and they include, for example, tris-2-ethylhexyl
trimellitate, trinormalalkyl trimellitate, and triisodecyl trimellitate, etc.

The content of the plasticizer is preferably from 20 to 80 parts by weight and, more
preferably, 30 to 70 parts by weight based on 100 parts by weight of the vinyl chloride resin. A

problem may sometimes occur for the bendability of the electronic wire when the content is less



- - 81522 - - day (insulation reinforcenent) 10 10 10 10 10 10 10
10 10 Stabilizer 11 11 11 11

than 20 parts by weight and external scratch resistance may sometimes be degraded when it
exceeds 80 parts by weight.
[0023]

As the non-lead stabilizer, those known so far can be used with no particular restriction
and they include, for example, non-lead stabilizers such as barium zinc type, calcium hydroxide
type, calcium zine type, hydrotalcite type, and metal octylate type.

The content of the non-lead stabilizer is preferably 2 parts by weight or more and,
more preferably, 3 to 15 parts by weight based on 100 parts by weight for the total of the vinyl
chloride resin and the flame retardant (aluminum hydroxide and magnesium hydroxide). The
life of products may sometimes be shortened at the content of less than 2 parts by weight,

[0024]

Further, UV-ray absorbents, light stabilizers, lubricants, colorants, fillers,
processability improvers, and like other modification agents can be used optionally each alone or
in combination of two or more of them.

[0025]

The crosslinked viny! chloride resin composition of the invention can be obtained by
crosslinking after molding as described above.

For the crosslinking method, methods known so far can be used with no particular
restriction and methods such as chemical crosslinking, silane crosslinking, or radiation induced
crosslinking can be used and, particularly, a method of using electron beams is preferred with a
view point of the administratton and the cost.. Further, as crosslinking aid, trimethylol propane
trimethacrylate, dipentaerythritol hexaacrylate, etc. may also be used and they can be added, for
example, by 2 to 20 parts by weight based on 100 parts by weight of the vinyl chloride resin.
Crosslinking sometimes becomes insufficient when it is less than 2 parts by weight and

crosslinking sometimes may occur during molding when it exceeds 20 parts by weight.



11 11 10 10 12 Crosslinker 5 5 555 5555 Lubricant 111111 -

1

The degree of crosslinking is preferably 40 to 65% and, preferably, 49 to 60% in terms

of the gel fraction.
[0026)
(2) Insulated electronic wire

In the insulated electronic wire of the invention, a conductor is coated with a vinyl
chloride resin composition of the invention.

The vinyl chloride resin composition may be coated directly on a conductor, or may
be coated as a sheath material over a usual insulated electronic wire, The insulated electronic
wire of the invention can be obtained by coating the composition as an insulating layer or a
sheath layer by molding means such as extrusion coating, and then crosslinking the vinyl
chloride resin by the method of the electron beam irradiation or the like.

The extrusion coating can be conducted, for example, by kneading a vinyl chloride
type resin composition before crosslinking by rolls, a bunbury, or an extruder, and subjecting the
obtained pellet compound and a conductor to extrusion molding for electronic wire coating by a
known extruder for electronic wires provided with a cross head die.

[0027]

As the conductor to be coated, a conductor having an outer diameter of about 0.15 o 7
mm¢, etc. canbe used.  While a conductor formed by twisting tin-plated annealed copper wires
together, etc. can be used suitably, the conductor is not restricted to them.

Further, the insulated electronic wire of the invention has an outer diameter, for
example, of 0.4 to 11 mm¢ and the application use thereof inclﬁdes wirings for a high
temperature portion inside equipments such as driers, rice cookers, transformer lead portions,
lighting equipments, and air conditioners.

Example

[0028]



1 Ratio of stabilizer 5.8%5.6%5.4%5.8%5.6%5.4%5.5%5.4%5.6%
[0031] (2) Manufacture of insulated electronic wire A conductor
(outer dianeter: 0.62 nmmP) conprising twisted tin-plated anneal ed
copper wires by the nunber of 12 each of 0.16 M outer dianmeter was
used as the condyctor. The vinyl chloride resin.c osi tion descri bed
above was forne ]Syreéenrtrﬁ’lvfm@%%%g? %ﬁcq?ﬁ‘?%ﬁ’ sperefcalbnly W graglesapd
obt ai n speci nens %sg% atﬁig.el ectronic w req)O I n which the conduct or
was coat e PHRHFVEMPET U e InypRion 1saif wstricled togushexampiosi ti ons. The

t hi ckness _of the insulation |layer conprising the vinyl chloride resin
corrpositimz%s 0.49 mm Then, the insulation | ayer was

crossli nkedw%)\%( irradiatjon of electron beans to each of the insul ated
VP

el ectroni &) ufagtpse ohmalchiprideregin comprsisioa befows cogdinlngs 1 to 3).

[ 0032] Eval uation for the follow ng various characteristics
on the insul at eiRegtee®enaigrelsghovasiniTable & sisredflendpdeat heantioh desciiled therdiveahd
above is shown in Table 2. [Flane Retardancy Test] A vertical

fl ame t espeligiad bxkivading endl raxing irrarpepredinfike deated a4t h40°0W dbtiie 8 vinyl chloride
according to UL785 and it was judged as pass where all of five wires
wer e pas ssin aemipgsiidy beforsrdsglinkeg where even one of themwas fail ed.
[ 0033] [Insul ation breakdown value retention rate after aging]

There were used tris-2-ethylhexyl trimellitate as the plasticizer, a hydrotalcite kneading

product as the stabilizer, trimethylol propane trimethacrylate as the crosslinking agent, and stearic

acid as the lubricant.  Aluminum hydroxide surface treated with stearic acid was used

depending on the examples.

[0030]

[Table 1]

Vinyl chiloride resin composition before crosslinking (unit; parts by weight)
Example | Example | Example | Example | Example | Example | Comp. Comp. Comp.
1 2 3 4 5 6 Example | Example | Example
1 2 3

Vinyl chloride resin 100 100 100 100 100 100 100 100 100
Plasticizer 55 55 35 55 55 55 35 55 55
Antimony trioxide - - - - - - 1 - -
- Aluminum 8 15 22 - - - - 5 30
hydroxide
Surface treated
aluminum - - - 8 15 22 - - -
hydroxide
Clay (insulation 10 10 10 10 10 10 10 10 10
reinforcernent)
Stabilizer 11 11 11 11 11 11 10 10 12
Crosslinker 5 5 5 5 5 5 5 3 5
Lubricant 1 1 1 I 1 1 - 1 1
Ratio of stabilizer 5.8% 5.6% 54% 5.8% 56% 54% 5.5% 54% 5.6%

[0031]
(2) Manufacture of insulated electronic wire

A conductor (outer diameter: 0.62 mmd) comprising twisted tin-plated annealed
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The initial insulation breakdown val ue was neasured and the val ue was
defined as V. Specinens of electronic wires were set at 120C, 140C,
and 160C, the tinme till the insulation breakdown value was |owered to
V/ 2 was neasured and, based on thereon, an Arrhenius plot was drawn
and it was judged, as pass m@ere the tinme till the insulation

br eak downCaPRFYEERAY the giaber@! { peagh of Gylo g ouippdiamaernps upad ag the serdactand
judged as_failed for those where the time was_ | ess than 40,000 hr.
[0034] [ TEMSE cliprgrgasin epnnoghericsaibedihore wagformagd bymendltextysion mehasi | e
el ongation at break was neasured and the val ue was defined as E
Sanpl es f@er be eendpeni te orinssecinesns (iseategtelesPe; wited royhightie c@viaston Was

time till the tensile elongation at break was |owered to E/ 2 was
measur ed eaigd with sech of thervawhchlaaide msinlsemperdtiops. o tTheiickdesa wfthaingulittonveysr
judged as pass where the tine till the tensile elongation at break

was | owerediptisingihe vyl ddside wain ca@peii®niwas 649 mm.e and j udged as fail ed
for those where the tinme was | ess than 40,000 hr. [0035] [Table 2]
Exanpl e 1 ExanplkenthExmniptian 18yeBvasgpbslinkedxpimatieticn dExlarhdefindGo egch of
=xanpl e l‘rhe insulated electronic wires (Examples 1 to 6, Comparative Examples 1 to 3).
[0032]
Evaluation for the following various characteristics on the insulated electronic wires in
each of the examples  described above is shown in Table 2.
[Flame Retardancy Test]
A vertical flame test was conducted at n = 5 specified in the VW-1 test according to
UL785 and it was judged as pass where all of five wires were passed and judged as failed where
even one of them was failed.
[0033]
[Insulation breakdown value retention rate after aging]
The imitial insulation breakdown value was measured and the value was defined as V.,
Specimens of electronic wires were set at 120°C, 140°C, and 160°C, the time till the insulation
breakdown value was lowered to V/2 was measured and, based on thereon, an Arrhenius plot
was drawn and it was judged as pass where the time till the insulation Breakdown value
was lowered to V/2 at 105°C was 40,000 hr or more and judged as failed for those where
the time was less than 40,000 hr.
[0034]

[Tensile elongation retention after aging]

The initial tensile elongation at break was measured and the value was defined as

11



Conmp. Exanple 2 Conp. Exanple 3 VW1 flane retardancy test pass pass
pass pass pass pass failure failure pass |Insulation breakdown val ue
retention rate after agi ng(105C) pass pass pass pass pass

E. Samples for electronic wires were set at 120°C, 140°C, and 160°C, the time til] the
tensile elongation at break was lowered to E/2 was measured and, based thereon, an
Arrhenius plot was drawn and it was judged as pass where the time til] the tensile
elongation at break was lowered to E/2 at 105°C was 40,000 hr or more and judged as

failed for those where the time was less than 40,000 hr.

[0035]
[Table 2]
Example | Example | Example | Example | Example | Example | Comp. Comp. Comp.
1 2 3 4 3 6 Example | Example | Example
1 2 3
VW-1 flame
retardancy test pass pass pass pass pass pass failure failure pass
Insulation
breakdown value pass pass pass pass pass pass pass pass failed
retention rate
after
aging(105°C)
Tensile
elongation pass pass pass pass pass pass pass pass failed
retention rate
after aging
[0036]

It can be seen from Table 2 that insulated electronic wires of the invention (Examples
1 to 6) have well-balanced characteristics in view of the flame retardancy, the insulation
breakdown value retention rate, and the tensile elongation retention rate after aging, unlike the
comparative examples.

[0037]

While the present invention has been described specifically with reference to specific
embodiments, it will be apparent to a person skilled in the art that they can be modified and
improved variously without departing the spirit and the scope of the invention.

The present application is based on Japanese Patent application filed on July 24, 2009

(Japanese Patent Application No. 2009-172828), the entire of which is cited herein.  Further, all

12



pass pass pass failed Tensile elongation retention rate after acing
pass pass pass pass pass pass pass pass failed [0036] It can be seen
fromTable 2 that insulated electronic wires of the invention
(Exanmples 1 to 6) have well-bal anced characteristics in view of the
flame retardancy, the insulation break own value retention rate, and
t he tensiP’f—:Fe Fﬁ%ﬁéﬁ' TR REPBNaEd a2 Wheler agi ng, unlike the
conparative exanples. [0037] Wil e the present invention has
been described specifically with reference to specific enbodi nents,
it wll be apparent to a person skilled in the art that they can be
nodi fied and i nproved variously w thout departing the spirit and the
scope of the invention. The present application is based on
Japanese Patent application filed on July 24, 2009 (Japanese Patent
Application No. 2009-172828), the entire of which is cited herein.
Further, all
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of references cited herein are incorporated as a whole.  ains

1. Avinyl chloride resin conposition conprising a vinyl chloride
resin, alum num hydroxi de and/ or nmagnesi um hydroxi de, a pl astici zer,
and a non-lead stabilizer in which the content of the

al um num hydr oxi de and/ or nagnesiunlgﬁdroxide is 8 to 22 parts by
wei ght based on 100 parts by wei ght “¥e content of the vinyl
chloride resin, the content of antinony is |ess than 1000 pp and the
conposition is crosslinked after nol ding. 2. Avinyl chloride
resin conpositian accordin o, clajm1l, wherein the alumnum

hydr oxi de and/ or!- rnatgne‘%i"li‘bffJ B 1ESHEOMBOsHoR camRrisgRatind chloride resin, 3.
An insul ated electronic wire in which a conductor is coated with the
vinyl chl gmgenyhydioride gpgiorgnagnesinm bdspiengplesiciesraanhanonead stabilizer in

which

the content of the aluminum hydroxide and/or magnesium hydroxide is 8 to 22 parts
by weight based on 100 parts by weight of the content of the vinyl chloride resin,

the content of antimony is less than 1000 ppm, and

the composition is crosslinked after molding.

2. A vinyl chloride resin composition according to claim 1, wherein the

aluminum hydroxide and/or magnesium hydroxide is surface treated.

3. An insulated electronic wire in which a conductor is coated with the vinyl

chloride resin composition according to claim 1 or 2.
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